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Objective  end  "cope  o  -»n 

o  specific  purpose  of  p* 

acter,  stoves  «   am'   < '  ronol  2    sequence  of  all  o  ig 

sediment  ocks   !  Count?*     An  effort  will  be  Bade  to  an  - 

marise  the  lit! olo^Io  end  poleontolonic  data  for  each  stratl-rsp 
unit,  lete  certain  concl-  ,  and  state  sone 

l«aa  -nore  sive  studies  I  stratir:ra   "  j   o 

count:  i 

•vera  r»op  out  in 

Itlle;  ,   n«.nsr»s»         I   strotigjrap'  1c  units  Involved  arc  t'ose 

Ivenlan  and  Pomlsn  r.   o.    Let*  Paleo.  ge 

and  a  few  feet   o  Dakota  sandstone  01    t' e  Crete  a:  stem, 

ozolc  »sc«     Tlree  I  crop  out  In  tile  coun 

and  Mm  arc  q  a  plugs  Is  believed  to  be  l«te  Cretaceous* 

Oood   se ct Ions  ntlons   In  '     ■  r  Penr  s~lvanian  and 

lower  Persian  systems  are  available  ior  stu  ble  I). 

s  presentation  of  dctR  used  en  tl  c   ebronol  ^ce 

In  wl  I  a  of  t'e  several  a;,  stems  was  depoe 

one  w!  o  nn'sed  eac'    strati    .        1c  unit  end  designated  its  t;pe  lo- 
cality   will  be  five:  .  It;  will  llow^d  I  '  cal  re- 
view o             more  l«portant  earlier  der                  s* 

arcal  distribution  ot  ec^  unit  will  be  stated*  and  the 
unit  will  be  described  on  r  basis  of  its  lltrolopj?  and  paleon- 
tol  .3  observed  In  .        ■  -quent   r<-  ce  will  be 


made  to  the  measured  sect  I  c  ;*ended  to  this  report. 

Location  and        z  ated 

It?  County,  Kens?    ,    bei    •      area  of  appro  JO  square 

miles  and   is  composed  of  about  16  torn  .     It  lies   la 

ond  tier  of  counties   south  of  Sr  a,   and  is   t  cour 

west   of  the  Eansas-??i8S0uri  bounds:  .1).  County    la 

bordered  on  the  north  by  Washington  ■  ]      ounties,   on  t' 

west  fej  Cla;    County,    c  rout  :ount;  ,  otta- 

watomle  and  Wabaunsee  Counties  cm  the  earl.  Bit;    Is 

miles  long  and  Is  approximately    31  tniles  wl*  -  .      !F1  e  ecftSi 
shaped,   tVe  base  o.  cted   toward   the  east  ale 

crn  boun     r   .     An  area  6  square 

mty  was  added  to  fcfce  Fort  Ril  "liter;    ;.:eservat!.on  during  t'e 

past  war.      -'is  area  lies  northwest   from  Or        ,   Kansas. 

■  principal  streets   in  Kile;;    County   are  the  Kansas  and   Blue 
vers.  Kansas   River  i  :   tvo   county   fro        'e   southwest* 

lows  Bert least  to  Manhattan,    and   V  en   turns  toward  t  t. 

a  eastw*:1    -   "owing  part   el   t\e  river  foams   the  northern  bou 
of  ths  soutl eastern  extension  o'  .  lue  River  enters 

e  county   fror.  .orf    and    joins   the  Kansas  1.5  ralles 

east   of  Manhattan.     The  Blue  River  fOMM  oastrm  boundary  of 

the   I  from  county  line  to  Manhattan.     Other  impor- 

tant  streams  in  the  county  are  Deep  Creek,  wildcat  Creek,   !*111 

-   -t      ■  .      Onl      1'cnc  ows   the   full  width  of 

tie  coun4 


Investigation  Procedure 

Preliminary   inveB*  '  ins  were  n  in   '  1047 

end  continued  through  tie  zpv'n?.  o:   194'  .        'eld  work  was  resumed 
in  (  'dl  o'    1948  end  completed  in  tl  I  spr!n?r  of  1949, 

&  thorougl   reconnaissance  was  made  of  tie  entire  county,      'or- 
mationa  were  idr  td  end  sections  were  measured •     A  grid  was 

drawn,   on  acetate,   to  tie  scale  or  3  inc! ea  equals  1  mile.     T 

*d  waa  based  on  the  1  inc'    equals  1  mile  -ansportation 

p  provided  bj  tic  rtete  :iglwa;  Commission  of  Kansas  as  emended 
bj  aerial  phpfcpjjriptfi  Drainage  waa  applied  to  tie  base  map  from 
'    I  aerial  plot or re  tie  uae  of  a  ha»ster.     The 

base  «ap  waa  compiled  in  units  of  towns' ipa   ,!or  eonvcr" 

in  mapping, 

T're  geoloric  formations,  as   identified  in  '    -    #  were 

aeed  on  tie  acetate  base  map  ftNM  aerial  pfotorra;  -  s.  Two  auc- 
eeaive  formations,  a  llwMtona  overlain  bj  a  si' ale*  were  conaoll- 
dated  aa  a  map  unit*       uc'    eonsol'  waa  t  essery 

because,   on  a  map  drown  to  t'ie  scale,  a  a  tafia   formation  wo'.:ld 
occ  «p;    a  band  so  narrow  tlat   ita  labeling  and   ldeni  '  on  would 

bw  almost  lmpoaslble,     "ucl    o  field  mapping  was  done  in  col- 

laboration wit        .      .   feok  of  law  Department  of  Oeoloc;. ,  Kansas 
rteto  Col  .     *r»   Peck  mapped  tie  formations  of  post-Cretaceous 

see,     ?"  e  investigation  waa  made  possible  b-    its  acceptance  as  a 
project  in  tie  construction  materials  program  of  t!e  Tfolted  "tatee 

olorical  SufWt>|  and   all  deta  are  tie  pro;  I   Mfg«fti« 

Eat ion. 


Inas-.uct    aa    t  "  0  a   had  been  previous 

Jewatt    (1941,   Plato  I) | 

referring  to  tfcta  "iap.  *8 

ort,   Plnte  T,    !  d   tl  ar.  that    compile 

Jewett. 

Jcwett   Is   one  <ireal-reolc  >e  whereas   f  e  map  upon 

wli  ort   Is   bas'  rficlal-  e. 

-     ologic  m    ,    f«M  rt,   a*  ows   a  ooterop 

areas  of   consolidated  rock:  . 

lowln^    I  '   o  of  outcrop  bands    In  , 

-    were   traced    on   linen.  township  maps 

were  combined   tr.  tie   three  feo 

I  Is  dlvld  d.     T  lo  ... 

Iter  and      .     ■-   i        ,  United    :-tcf  al        r- 

ve    .  panel  was   then  :  Dtoatal  to  one-half  its 

or"  -    scale  a  color  ad. 

Previous   Oeolo-'lc   Invcr  Ion   In   the   Area 

r   earl  Investigation   In  tie  rocks   of  Ula  area  wes 

ek  and   Eayden   (I860).     A  short  r     wallow  (1   86) 

described   some   c  -         - 

id   (1884,    pp.   4  1-4:^5)    described   scrce   of   fre  rock  units   In  tits 
area  end   esneclai;  e   section  die    ]        d    In  It-Bill   a  out  of 

Manhattan.       a-    (1896)   worked 

tary  Reservation  and  vlclnitj   and,   during  ,        ~raa 

(1       5,      ;  .    124-"  ologlc  nttan  to 


.                                        .  "- 

vcrapvic  section  c  :*«  Wc- . 

©xtencive  work  In  tMs  area  was  ace  .vett   (1941)  w*  o 

mapped  tie  area  and  das  .             •  meater  t'eses 

were  baaed  or  tic  structure!  r  i:rt   r                           ;• 

■3©  were  sub                               Ian  (1  ,                             »   '          *  :" 

Otler  less  algn  »        •  numerous   to  MM 

«i#  C{            ited                                    -ra&tlon  perte.*  e  stra- 
ti                                           ^fecent  o.rees# 
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Introduction 


3  was  nested  b;,   ^oor  32,   p.  '■■  •     Jt 

Includes   the  at  tweon  the  uncoc.;:'or 

f  tba  ?flasourl  series  and  tre  lo  e 

base  of  •    .     "-"  ■  '"  • 

Douglaa,   Pawnee  and  Wabaunsee  iriion 

o  Sabeuneee  proup  crops   oat    In  Mile;    ':o<int; ,  Katie « 

e  Wabaunsee  rroup  area  naaed  \>i  Prosser  (2        ,      . 
tHora   (193rf   p.  200)   later  ap  e  nessr  is  abo>  o. 

top  c  peka  lines tone  *nd  below  tl  on  for 

owle  sua©,   the  baaal  fonaation  la  fchi  »*• 

A  tlickness  of  a>out  190  fact   of  roeks   c  ansae 

ia   (Table  I)   preaent   In  Kile;  .      Pbo  on!  area  la  In  tba 

eastern  part  of  t'.  e  count:    and  extends  fibout  3  sillea  east  and  3 

lea  aout*    froa  £candalef  Eana«     ?'e  outcrops   '  la   area  r,re  a 

part  of  an  anticline  over  Ue  '  cd  Tiena:  a  r'         .  '>aunsee 

oup  Is  conpoeed  predoalnantl:    of  V  ick   shale   Interbedded  wl' 
la  ISmotOM    . 

Au  hale 

,:  of  t'e  Format  Ion,  c  Auburn  •bale   (Table  I)   was 

noised  ecde    (1        ,    ;:.  30),  pe  loca'  -   in  '  I- 

o  in   ".!  smcc  ,  .        ood  expoaurea  occur  alons 
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fcakamcn  Creek  near  the  nortraast  corner  of  sec.        ,  ?#  13,  R#  14 
•  ,   ■   §1  ort  distance  southeast  of  rn. 

nle  was  ' onerl^   dc  tad  as  tl  >  bad  of 

umpire  tie  aember  ibaunaee   formation,     '"  ;*n 

il*  wss  redefined  fc;  8v«   (1  .  definition 

la  followed  ,icre.     T1  I   above  tha  Wakarup.e  1' 

at  on*  and  below  tha  Reading  1!  ne« 

oal  piatv  Out crops  of  fcb©  Aubur-  la  In 

y  are  restricted  to  tie  ©astern   onrt    (?!• 
oldest  p.tratlprap^ic  unit   cropping  .  r- 

aatlon  Is  wall  exposed  alone  Deep  Craak  in  ort! wast  portion 

re,    |7 9    :\   J        . ,   p.,  .     An  otter  repress  op 

occsrs  in  a  d ?  canter  s  S*J  aac „  .  I        . , 

De  n.  P  part     I 

urn  s'ale  Is  exposed  In  .  Is  cla:    stale,  wi 

soaa  silt,   and  ia  noncalcrrcous   in  s~nc  zones,   calcareous  in  c 
la  stale  la  ^r©:    to  and  weatlers  -tur* 

ranges  from  la-nincted  to  block:.     ?' era  ere  sone  litaonite  and  car- 
B  stains  on  .  La  calcareous  lens  is  r>re  - 

ant  1  ort i or.  o;  an  outcrop  found  a  can'  a 

mi  sec.  32,  T.   10     .,      . 

So  fossils  were  found  in  tfcla   foraatlc-.  ibum  s'nle 

haa  no  part  * stinr  ng  outcrop  ©xpre*aion»     Tie  Auburn 

alole  can  best  b©  idr  cd  by   tie  presence  of  tba  Reeding  liiae- 

stone  lraraedJr  nbove  it   (or  detailed  desc  on  see  measured 

sections  1  and  3). 


'  ac  * 

yo  sections 

were 

we toured   of 

i 

,  bo                                          t.     Tl 

ess   are 

located  near 

■ 

.    Wfl     _  — «.         •»  - 

scCt    ■.               •                  •»        • 

w     • 

■     ( 

ction  1)   and   ! 

ec  •  a-   *      •   - 

•  # 

- 

. 

, 

even 

' 

• 

11.            more  oa: 

tie  two 

a  well-:'*  . 

I   lens. 

n  3  i 

. 

Mi 

arssat ' 

) 

WAS    W'3f 

,      . 

p>e  local! t;    la 

vleln' 

i 

,   Kens,            mi  expo 

ti 

a  is  exMbl          tee? 

seat  corner  of  a 

33,   T. 

. 

one  mile  w^                ~ne 

Of    feMMM 

-as  been  sme?   dls 

slon  aa  to  Ue   proper  nezse 

nr  called 

At  ona  tla 

od  In 

s  F.-sporiR 

- 

*  was 

later  given 

,      J      ;.       cede   (1        ,      . 

ad 

applied 

bmm  Wakaruse 

'.8  11.              »              ondra 

? 

>   later  redef Ined  t ; a   ^akarusa  as   si e  ne*t   older 

tone  fear* 

■awr.  '   ■    • 

La  permitted  the 

name  a:          ad  bj              ,                        tens 

, 

*f   Map   1'  «d   *  o  fc 

I  Is  un"    . 

a  is 

at             e  Ai 

abtarn  a- ale              -low  1                                       -e. 
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D»r     ek  near  t'e  nort      corner  cr  se*«   ,   .     . »   .9 
'  .  (  W 

lea  draining  Into  Deep  Cree  t  of  aee« 

10  '  .»   .   '  .  and  o 

•  ~. .   ,   »  1   . , 

te  la   'ard, 
dense,  gr«:?  and  wes:  La  ft  alngle  «sasa!ve  led"«  In 

fres'*    exposures  bat  weet  Lrregti] 

o  tree  or   four  tone-:.  ilte   ataina  and  aper 

are  <rer:    abun  .  ■  fossils  observed  In 

<s8ton«  aret     crtnold  colicansls,  bracViopod  fragasants, 
oc  >  Ctonet  ,   Onfrila  area as.  r§ 

. ,      asa  algae  nodules,  •« 

atriatO'  ,#  .3ep.  ., 

.  la  sp.      "  «?  average  thickness 

>ne  la  easily  recognised  ' 
Its  eisrecteristle  ftee-tharing  and  bj   its  atratlgrap!  ic  position 
below  ont  11  -ar  detailed  dc  >na  ac  I- 

'  EMfta   1  and  3)  • 

sages   in  t'e  Poraatlon*     Ho  feeiea   el  an  j«  p  eere  noted 
in  tie  heeding  limestone  wit* in  the  limited  ares  Lift  ©aterop 

in  . 


rtl 


r    "orxuif  v!ll«    ?«1«   (Table   I) 

was  nasaed  I  -»  local'  lie, 

sown 

»oc.      ,     .  I       . ,     .  :      . ,  , 

vllle  iteolo  **a   '  *  rr?-iorl*>  II  lostono 

«•  defined  and   o  ,    p.        )   end  ada«a  (1905, 

•laced    It    In  "1  >e   s'sl*?.  id   Bittgeton   (1  "3« 

rvejvlll©   '  *rred 

as   part  fcfea    fa  :ile  p'  ale   overltea 

e  Rear  «cd  unci  . 

lart  of   ■  le 

ean  a  e  aeen  wl  erewer  oaed 

{Plate  I).     A  full  sect! on  -t  beneet 

-no  ne  '  'west  if  sf  ,  . , 

•    14       • 

e   la  e  c: 
and   *"  "sleereous  .     It   1*  -   pfMBB  and  west'  era  V 

I   atru-  lhale  varies   I  -    ^dded 

s  ata'r.a  occur  alar  I  bedding 

inee  and   calcareous   nodules  ata>   be   present   In  tie   upper  nor', 
of  tie  0tPMtll    .         '■  le  Is  ^ous  t-  ■ .  •    . 

-knee? 
Leeklng  ale  can  be 

*d   frofp.  of  cr  ebelee    *  •  Penr«\lvantn  '.er  a 

I  association  wit  I  or 


14 


ailed  dene;  :ie  a*<  ed  sec lions  1,   2,   ■ 

n^es  .     Two  sect -one  vore   -«e  soured 


of  tie  .'nrveyville  s'rele.  If 

a  alight  reduction  In  trlckneas  toward  te  sout'ieeat.     QU*r  f«a- 

S«  .  laont  Hasten®   (Ta1>lo  I)   vas 

nened  by     eecie    (_         ,      .        ,.      Tie   type  lo  la   In 

o:    Elator.  ;>art  o.  »  s* 

listeatone  »ea   loci'  iporia  It.ae 

L*fc    (i        #   P»  Adams    (1003)    placed  e  slals* 

'.a  limestone  was  referred  as  the  Freston  llaestone  \  a  end 

\gston   (1915.   ■■  .    I    /.  •  Ha*  aestone  ov<rlioa  t  - 

lie   s   ale  end  Hard  a.  ale* 

Arcal  .  fclsor;  one  crops   I  I  MP» 

ona  plaeea  In  the  eouthaastcrn  pert  of  Riley   County    (Plate 
•  woet   sail   v  exposure  rae;?   be  seen  in  a  stream  ban 

S  sec.      |      .11      »#     .   I   I  .  « 

ont  lines  tone  creetea  a  ssiall  vaterfa:  -  •  *  expoaure 

occurs   in  a  rosd  cut   in  ■*$  as    .        ,      .  .,   R*  C      . 

er  exposures   of  tela  1  laws  stone  sere  observed  er  of 

4  aec.  32,  T.   1        .,      .  .   and  on  tie  m  H  oi   Z*t*p 

©  terrace  level    La  sees*        ,        ,  .    -        •  » 

S3*  2L  ion.  laont  liaestone  is   >ard. 
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dense-     -  -  w  .  Th§ 

wer     .j.   rock  is  massive  but  weathers  to  large  recta      bloc 

In        i«i  see*  8,  7.  11   . ,   .  rever 

» 

tte'  1  ■osetSaes  ptveent  oa 

(j     wor  .,  .» 

r  r  • ,  ,  .    • 

.,  ■"'  r.. 

are  *  *s  foa 

iftfm    t *  e'  •-.*     ■     ..>."    ''-      l.'-.r.t     '"     ■'      :'.    I    P§4st« 

e  61i    '  I   »re 

'    i  5»se*ven#»a,  blue*»gr  •"-#     reet«re  pattern  and  lt3  rlrat'- 

grs 

-  detsfled  descr'  s  sec  treasured  eec1  ^ ,      , 

yes   In  j  i^ntlari.     There  le  ft  slight  t 

•  toward  the  i  • . 

amounts   to  onl;    .4  foot  -.age  observed  In  this 

Hard  "lale 

■Z  2L  .':„         >raatlon.  I  Hard   shale   (Table   I)   was 

Beede  (]        ,      .      I    .  le  leeall        Is  U 

-•.  ,       atmee  ,   "*ona* 

■■■:.    {Y.       t  le  aa  a  wer 
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Olp*  a  ale,       awort  ,      .    114)   erron<  ace<5 

le  below  •  > 

a' ale  no*  c  •  ' 

.  m)   pl&eed        ard  a  ale  benr 
c ; ovr  tie  *  ' 

aation  6*  ove 

ly  exp  r-eneat:    e&c 

le*t   of  tt»  exposures  arc  per  •*  to  »»t 

e<d*  o.'     MP  -reck.     All  or" 

nation  occurs   !n  a  slroeas  V  r.oe*      ,      .  .# 

,  •:  :•         I    enO'  POP    «- 

8-   d   f-   -4   Ofc  of 

,  ...  • 

;atlon  wm  ofe8«r\  •••  **i      •    -        *» 

^  ©__  .  a  ale   la   ela,  I 

wit'    sose   silt   end    Is  USVi*.  l«  '-■'■'    - 

gr»\  weal'  •»•  c  is   '    '    -  at 

beccrves  oward  arc,     i.lracnltw  atalna  ere  pr<    - 

«nt  on  awae  ©  ag  end   iracture  plenea, 

-asila  observed   I  Hard   s*«le.  aver  &*•■« 

la  a' 
e  Millard   a'  ale  car.  be   ider  *16  v' 

poaTtion  bene;  e  eeall,    nmgttfl  liaestone   (   or  de- 

tailed desc:  rm«  aee  ^eeaured  ae  ■  2  a: 

Mlee  ' 
inning  was  noted  In  t'je  «e»t  I  astern  outcrope. 


Important  change  observed  '  :e  ln 

gout' western      -pe  to  n<        oua  g'  ale  In  the  eastern  out- 


crop. 


Kasalaft  o.  •  T&rklo  limestone  was  nested  bj 

Oeleln  0$  p*  .::.',. 

new  type,  local! t>    m  now  4es"  * 

8S9)   la  elonf  «ek  souti.w*  U, 

loo*.  ;ted  aloaf! 

,    lowe. 

e  najse  "J;  ocolate  1'  •*  wee  applied 

■.^.llow   (1        ,      .  »      . 

rki©  1  roa  e,  rfciw    -i'*'     >  » 

p«  ,    Iowa.      ;*wort.      attd     ennett   (190,      .  pieced   tfet 

1  lanes  tone  i;  •         adra  and  Seagaton  (1        , 

.      )   deai^natet  rklo  llste.  tone  »a   Ue  fetpMi*  a*»b«r  In 

•  *5«na)-*  liaeatone    . 

«?  Tarklo  11  acetone,   as  now  de;  , 

le  a:  rlU;  ie» 

rklo  liaeatone  f oraa  a  war;    pro     - 
nent  beneh  In  tbe  eastern   .  ,  .  la 

limestone  crops  out   extensive!.,    or  aides  of  Deep  Cree    .  © 

extretse  "  expos  ure  can  be  seen   In  a  stream  beak 

.<•,-..      ,      .   xl     .,   ...  9      .         .od  exposures  o:  l^eston* 

are  •  J   In  t   I  K*i   sec.        ,      .  .,.''.;  west 
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of  Deep  Creel:  sec.        ,    .".    10      .,      .   9      . ;   at 

Pillsbury    Crossing  in  sec.    5,      ,11      . ,   h.   OF.;   In  a 

strea:.:  cc    in  .  sec.    5»  T«  11      .,      .  .  r  ex- 

posure:-   of  :ation  cen  be  seen  south   of  .ale  anc  east 

of  Deep  Creek,  ne   can  1  dm)   or. 

tributaries   entering   ale  Jge    o  count;  . 

.  riptlon  of  the  j  1  c;  .  ;ne   is   cc   - 

pos  two  trick  limestones  usually  separated  by  a  t  of 

al*«  I  ones  _ .  ,  -  " " 

la-- own  and  weather  brown  to  .rown.  3  are 

-jive  and  weather  to  large  blocks  which,  'urt*  er  weather- 

ing,  tend  to  break  into  irregular  pieces.      The   3! ale   partir    , 
when  present,    La    sllty,    sli  onaceous    and   calcareous.      I 

siale  bed  is  olive-drab  and  weathers   tan.      X- e   tha]  n- 

bedded  and   contains   limonite   stains   ana   calcareous  nodule    . 

Large   fusulinids   are   ver;,  ant    In  this    format icn.      ftri« 

noid   columnals   are  distributed  t; .rough out  two  1  nd 

otter  fo  si  Is   present  are  Axophyllm  ,    Lop  I  op'  \  11  urn  proliierum, 

eci inoid   spines,    v>o::jposita   sp.,    and   a  lew  algal  nodules.      The 
average  less    of  the  limestone   is   about   12   feet. 

orkio  limes  lone   iorms  the   onl^   really  prominent  bench 
among   the  Perms;,  lvanian  limestones    crop:  Is   count 

c   lower   limestone  a   conspicious   bene'    on  ra&j   hill- 

sides  but   the  upper   11   e? tone   erodes    farther  back  and   is   usual 
concealed  beneath   colluvium  and   soil.      The   peculiarity    o;    erosion 
creates   tie  impression  that    only    one   1  is   present   in  the 

Tarkio.      Large  blocks   oi    :'e   lover  Tarkio  limestone   often  slump 
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wiia  observed 
tl«  also  ran  c*  iua  tv  i*  to* 


•n 


was  ri«aed  V.  , 


t  .  w 


»    ""  • 
). 

aov  .icealed  Imp  :■  - 

sol' 

>      •  1€      . , 

•    •  '         '  •  ••  I 

.    I        . ,      .  • ;     ad  In  a  stratus  bank   !  , 

Is 
ran  *n&  m  .  , 

a  tenet  'e  of  reee    fj  c 

are   coousen   on  went'rrcd    rirfsc' 


w» 


Snail  nn&  Iftrge  fttaullnlda  are  abundru-.t   In  the  fcaple     tll»  *~- 

noid  coluasnale,  Aa*  ocoglla        .,  i   and  brae  Hoped 

■itrmut*  were  alao  observed  In  .  leknea© 

oi    tile  li*aetone  la   '• 

Alt!  our  -rant Ion  fen»  a  asiall   an  -:    in- 

dlsll  ,    U   Is  ©ftsll;    rac  M  by  Its  tilck- 

nesa,  nasalwanaaa,  abundance  of  and   : '        -  :olor 

p  detailed  da*  Ions  ae«  measured  sections  3,  4,  and     ). 

Paeiec  Chamtoe  111  '  nga  In 

»«  111  1 lac at one,   and  It  ts  a  on©,   la  a  ^nlBg 

factee  toward  &• 

langd  le 

Baaing  of  t'a  F_  .  >  Langdon  anal*-    (  )   waa 

named  ndra  and  Reed   (1        ,        .   43*44).     f  local 

ie  alonr  t  :   of  fctol      '  **  Valla?   aoa  of 

Lengdon,  fee*  or  no:  *i   ,    *•• 

X'  re   td<  Lai  aa  t>e  I-  m,  was  Included  as  a 

pei  I  Eaporla  llaeetone  fcj  Adas:  ,      .        ;.     '-iaworfo. 

and  Bennett   (1903,   p.  IK)  *d«d  it   In  -J*alre  s)  ale  and 

Condre   (:        ,    pp.     4,     1)  naaed  tUa  etela  Langdon  and  referred 

tcKisalck  Ore  le,  ,  re,   and  Dunbar  ( 

p#  1")   retained  t>e  Table  Creek  a?  ale  aa  a  neafeer  of  tie    tcKiaeiek 
shale  el:  *••*•  die  •**  r* 

end  Bead   (194.%        .  43,  44)   ftattgtfl  naaa  freai  Table 

Lengdon  stele  *  lasai  on  ia  genarall?   a< 


C3 


c  cen  be  rr*d  along 

tributaries  east  of  Deep  <":re*k  (r:  .  ood   scot  ion  or  this 

slale  It  "Mted  In  «  strea*  ban; 

.   Ifi     . ,      .    B     .  section  topical   •  ale  een  bo 

observed  In  a  ro?-u  cut  see*  87,      ,3        .,      . 

script  Ion  of  ;  on*     TV';©  tengdon  stale  Is  copoaed 

of  cloy  oiid  silt,  and  is  usually  noncalcareoua  but  beeosaes  cal- 
careous In  the  eout:  western  port  of  tbe  outcrop  area*     The  color 
ranges  from  bl«o*gra;-  to  gvmj^Tmmn  and  l  ale  gtaoral 

wee  ti. era  to  gr-    -     eon  or  te  -         .     TV..*  *%*  a  varies  frera 

Mock:   to  thin-bedded*     Llaooito  stains  *  alas  arc  present 

In  facet  of  t>e  exposures*     So  foaalls  ware  observed  in  fcfce  Lencfdon 
sVale  in  Rile?  Count-.       be  avercr/  knee*  of  thla  limestone 

ip  11  fact. 

a  Lengdon  s'  nle  can  be  lad  in  t  rid  bj 

its  stratigram?  ic  position  beneat  easily  recognised  Devwr 

^>ston©  and  above  the  Maole  Hill  lines'  [Ms*  detailed  de- 

?i  tiona  see  7i**sor*d  section*  3»  4,      ,  ;• 

_j  c'jL'-      ~_  il£  *.::  thf  For- ■■■  '    ...     rr>  Laagdon  shell  tbins 
fross  1    .  Lte  eastern  outcrops  to  8*5  f*et  toward  t 

west.     As   Its  -ess  decreaser;,  ale  changes   froa  non- 

calcareous  to  calcareous* 

■ver  Limes ton* 

a     ever  lltseston*  (Tcble  I)  was 
nursed  by  Seed*  (1   "•'.   p*  31).  P*  locality  la   *  •    v- 
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©la",  over,  Sbewaeo 

gsj*    (1903,      .  a   H«            I   now  '.inown  ar 

Dover  es  part             S  Emporia   liar  and   "awort: 

(1009,   p.  114)   placed   It   Ir.  .        ondra  (1027,  b    . 

74,  30)   referred             over  li»es?one  as  part  a  '  ssick 

Grove  a^ele.              -a,  'ioore,  and  .   ?•  IS)   pieced  t'e 

Isslck  s?ale.  elassli '           to  later  was  re- 
jected b?  Soore  (          ,     <•     35)  w?o  reassigned  tfce  c           si  nawe, 

Arcs:  over  ltaestoa*  forma  e  eael  i- 

aide  bene!-,  eeat  ep  Creek  (i  X)«     It    Toms  numerous  knolla 

In  '  «ree  ■  ops  out  mm  ada  of  «oet  tributaries 

flowlrur   Into  Peep  Creek  fr©»  the.  we-    .       well  knolla  and  Mllatde 
bene'  ea  fonaod  V        La  Iliac  atone  occur  ■<  if  Pills*  roaa* 

Dec or lot ton  c  .     T'e  Dover  It set tone  la  usu* 

soft  and  argillaceous  e  upper  and  lower  psrta  bttt   La  quite 

•J  and  dense  In  tie  aiddle  r       .  limestone  Is     n    -  men 

to  era;;   and  weavers  to  fl    locally    tiere  ia  a  brown 

1*  .         e  llraeeton*  Is  massive  In  fv*-  a 

but  beaeme*  block;    to  nodular  w!  en  we  .  '    'red  surfaces 

are  usually   covered  wit >    smell  plates  and  nodules,   and   iron  stains 
«©;   be  present   on  J  »  re   fusullntds  are 

conspicuous  fossils   1  ^rsatlon.     fffcaj   ere 

are  soetteret  limestone,     ^all  s  are  a: 

pre  •  «re  quite  a  t.     0  alls  noted  in 

-iv  r  HPi    fcwjc  ••■"!  :■•  "    ,:__  ;  __  .  _   ..  ■„.'.»     '  ckello.  atrlotocootata. 


" 


!!eoapirifere  e    .,  .,                         -        als,   i           ^id 

»     -lctyoclostua   portlr  coella  sp,,   J  urea  an  la 

nebraacenala,   Clonetf  Li  crassa.     T':  e   ai  i  -  - 

vrr  II  Mi   Is  about  2.3  feet. 

T- e   I  ovr  r  3  ~ie   a"f                    of 

large  ftat           Ma   use  art>er  o:    algal  nodulee. 

*ra>    color  rradllj   dir                   ea   It 

rown              >  ISarai  dotal]                      tions  see 
red   sections  5,   4,    5»   and      ). 

In  tie  .      "•  •  thietmeaa             e  Dover 

1"                   varies   little  over  the   cob        .      Brown   :  ">nes  are  develo 

locally  in  ttis  llmeato.-     .  usull- '                  at  aa                      toward 

e  sou'  of  f 

le 

Kan  inn   of  or^atio^-.  al*    (Table    I)    we     ns   ed 

ore    (1    !     >  pp.      2,    23r).  locality   Is   alor. 

eek,   ■ottthoeat  of  Emporia,   Kana«9   in  sec.      ,      .   tG      .,   R«   11     . 

ye  known   r»s  nle  m  e 

tsorla  11  M      3,   p.    58),      rawortV  and  Bennett 

(1008,   p.   114)   referred  It  to  tie  Ad  -Ire  and  ^oore 

(1       ,  ;  it  f  abala 

limestone   and   overly"  R« 

Areal  distribution,  crops   out    la  tie  sout    - 

eastern  aerl    of  Ril  atttft      or.  late   I).  oaures   of   fcba 

formation  are  not  numerous  but  allowing   an    e  ©a 


-esentativet   a  road  sec,  5,  ?•  11   ,,   .  9     .  j 

e  stream  bank  in  t  ,   .     . ,      •;  --":';  e 

r;       .   ,       • ,  R«  9  . 

<nd 
calcareous   In  tie  lower  p*rt   end   cl  *m<3  noncalcareons   tr.  t*e 

or  port.     It  Is  rr*j~*r*!<  - 

and  weefiers  tan  to  yellow   la  t   sod  grey  in  the 

upper  part.     ?Us  a  bale   !  -  4  «nd   t'erc  ■   few  cal- 

csreoue  nodules  and  liaonite   itelfka  preernt  on  bed.il np  pi 

ale  is  nonfoasiltfcroue   in  tile  J   Count    .  average 

Is  e^ale  ia   about   11  feet. 
I      e     slale  can  be  reoogaifted  b;    its   por ' 
easily   ide  Usees  ton*  and  by  i  Hoe  color  wben 

wef  i    (for  deteiled  dcscr  a   see  neastired   *  :s  4*      , 

,   end  ft)« 

Facie?     bearc*   L  K*  fecies  congee  were 

La  com 

aadharoa  Liaeatone 

lea  lag  o:   t;e     or  e  1 ran d>  even  limestone  (Tsvle 

vai  nested  b;    MM**   (103,,    r.  U      *1  •   t: ;pe  locelit:    la   In  see. 

Zip  T#  15      .,    -  •    1-      .   -             rend  !re  vet  <,         .wnee  , 

e  liaeatone,  nor:  ven,  was    included  a 

part  1          i   Bnporie  1  latest:  one  aaw  (1        ,      .          .       ewort 

mac                             ,      .   114)  '-sestone  ee  p* 

Adairo  a*ale»     Eoore  defined  swen  as  I                       no 


occtirri  «nd  below  o# 

_r.j.I_  -iven  line tt one  caps  mmI  of 

tie  east,  v   .-l,  p   :reek   (Plate      )«      "'  Is 

liateston©  we*  studied   in  cm      &  stream  bank  in 

<f  £3f  sec#  2C,    .♦   :        .,      .  .;  *  strean  tank  in 

~*?c.  r:,  r.  10     . ,     .  o     «j  a  rood  ec. 

C,   11   •  .,      .  . ;    a  1  rensa  bank  In  t!  c  .        ,      . 

. ,      .  ,|  ind   In  •  rood  .        ,      . 


flteeerlr>Hpn  o.  •">• 

gonersll;,    ce&aist*   of  two  It^es*  i  by  &  »^a3c«     T:o 

estones  are   *ard,  dense,   and  sosiew'et  ar?aila©©©ua»  ere 

end  weaUer  3  MB  to  1'  ■  ■     . 

lla««tonos  are  aaasiwe  and  usual:  Cor     locks 

or  asiell  plates.     Tie  interven  a  bod  ia  ueuall?    cl         , 

calcareous,  and  -  reot  .      .'©soils  observed  in  t'e  Orand^svon 

are  old  colutanals,  .»  •#   assail  i 

lai  -ulinlds  and  C  as  aranul!  .  toMgo  t' icknesa 

of  ii west one  is 

can  easily  bo  recognised 
-knees,   color,   and  atr  a  abov 

tdt  vcr  limestone   (For  detailed  description,   aeo  meas- 

ured sec;  f      »      > 

Fac"  .      As  the  neeaured  aec' 

->wt   at  least   two  at,  'rendVave- 

ro  located  In  a  at roes  bank 
I      . ,   R»  S   I . »   and    in  ■  road 


|*  sr<  ■•!  *t*g*  o  ^e» 

1.  i  low*r  bed  of 

.  t«*nct  -i  fossils   S  ■  alele 

;ieee  c  cssp&red  wit." 

4.  fbe  wttrwly  eelcereoue  n  lure  oi  -1*  tone  mfl 

presence  In  It  lenses  In   T    . 

Ledrlc  le 

g,  .o   (Table  I)  ems 

,  Weerc   C        •  fe         ..  *  1<*!  !*  alon: 

rlc!    .reck   In   M    .      j      .  -»      •  •»      •  oewroc-  ,  •« 

'  -  ,     trf  dc  t  ed  as   t  *   »«s    "  ed 

In   t!«  ftdBkiJ  -deae    (IS       ,      .  .  »      «    1*# 

Bl)  reaaaed  i'e  teds  between  '  lestones 

as  Ue  Pony  Creek  i      '    ,  inferred    '  SeKle-  ^ve 

Ir.      Zondre,  So«re«   aad   Dunbar  (1$'    ,      „   I  is 

s;ale  fits   pf.rt   of  t    I  'sick  ehftle*  sane  year, 

and  placed  t>e   rriedri.  s^ole. 

Bteore   (1935)   assigned  tie  nave*  &■•»  tl 

tween  awea  sea  Jlia  Creek  Haws  tones  w  *•- 

entlj    ncce 

riedrlc:    Steele  is  repr  cd   In 


-roalonal  r  ,  re  onl^  2  or  Z  feet 

*  e  on  to?  o  • 

r.   attrean  >«nk  in  I 

5«c.  4,  T#  1]   . ,   . 
net ion  wa»  5n  6  stream  bonk 

#  «  •  »  •      -  * 

1 '     ' 
J  varies  Iron  calct  «  -  .  '  o 

«acJ  wcet?er*  tat;  --  .      .  wpper  i  le 

$  it  Vf  se  ftjqp  ■•«  on  t;e  '« 

e  ti  •        -   •  I  :ed  to  .  ' care one  *s 

end  llaonlt*  etetas  occur  loo  ell  onset!  '■  •     *         .vgslle 

were   found   In  the   "rledric  I  Count;,     fl 

«tver«^e  le  lr  fc  12  fi    '  . 

ale  can  beet 
grap'lc  position  ben*  Ji»  Creek  1U» 

overl'  ins   :  -Shawn.  1  detailed  dc script! one  eee 

aetsurc-  »      »  )  • 

2  jn  ._: ;;,:•  .        e  r*i«dri«        »le  ii 

cereour    I  -.sec tern  pajri  N»p  aree,   I  •:-.oses  ncav» 

calcareous   or.  I astern  per'  . 

Jim  Creek  Li«eet«-ne 

: ' e  "3  Creek  liaestone   ( 

«as  neaed  br  Moore   (1  .  e  loc  la   on  Ji» 

sr,„        ,  . ,  tswatei-.ic  CoubI    ,  §« 
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I  list  *  **8 


ara 


listed  as  pert  * 

(!••?#  P?«  7*»  :- 

•nd  referred   It  aa  part  o  ^™* 

L'oore  anc  ,  >         ^r*tf 

s;  ale*     J*oore  a-  '*»   st 

oak  eaa  errors  to»«  resteer 

^s  ft-M  •**!••     Voora,  3M,   raised  tt« 

a  fonaatlon.  ' «« 

■*u    is   no*  ff enert  • 

.-rved 

,a«ree  -    I)  •  -OP  *» 

«*:  lUted  In  a  strews.  •      »  *• 

reek  la 

.      -  a  pmrplls 

wr  ra  gray.     A  brown  ll«onite  eoae   develop*   I 

MHlUlTi  '    la  aaaaaivr  era    !ntc         '   ':E  w"'  ' 

deempose  to  **13  s,     fosa  (I  l«  ' 

llaea tone  ares  es  rran  id  colunnals,  ore 

ip#,  Si«     -  viral  op  lnna  £  --npoalta 

e»*.  awl  i  s®*e  ■  lg 

rfe  i#l  fleet* 

t:  Is   I  o  caa  readllj  "be  Identified  a, 

naaalveness,  ,   and  v«; '  or  detailed 

saured  •  I 

note*' 


vera  ved   In  t 

le 

^reQli  I) 

nek,   «'-lc!    i*.   located  .  ■  . 

w  cell  .le#  wee   tr.c 

a»   Mft  f>    Ad<n^  re  V>*     Adm    {l/-v  "       i 

pp»  ?4,  °1)  red*  fined  tte  beda  betwae.  le 

..on*  ?  -»«k  •(**!•  9  and  listed  It   as  psrt  © 

*e>  ehale>«  ,      ■  ore,   i  laced 

,  Ira  (1952)   de-  '  la 

si  ale  aa  t  ■  e  upper  part   -  .     Jfoore   { 1  isiaed 

e  over- 
I  Ji«  .  IIshh* 

*-r«'e;  ,.      QrS.]    ieo  partial  e;  a   Pre: 

<»  w«»re  observed  in  ) „     One  -  ;.re 

-.le  w&s  observed  a  a»al~ 

•  .      " ,      .    -         .,      . 

n  bank  1)  --c      ,      .   ':        .,      .   o   '  . 

eampoaed  ncslcar''  .  la 

ia  -  and  ve1  ^loe*  ">f 

t '  e    •  ror»  |        -  added 


e  hedd  ir- 
and   platee  ere  r  t   cm  t*«  we-  fece.     Carbon  stelne 

ere  lo-all-    present   in  »  reek  end  en  0,4  foot 

tep'jr*  eoel  lane  occurs  »  «n 

called  t?e  Lortom  co?"  "Icareoua, 

foeallifermia  a hale*  crags a  prec  -    cal- 

care  out  *<**#•     Tve  sterp 

French    O— t  e'ale  la  about  20  feet.  Is  unit,   la  11 

-a»  waa  not  found  ta  Hi  ley  Coynt   . 

La   sbale  can  be   ide  -erals'  oel  bed   in 

tht  top  end  it«  etret'  Mltioa  above   tie  eaails  re-.  ed 

tlona  see  Baesmred 
Recti me  8  and  §)• 

.-■.lea  C_  :  In  ;  Seoausa  a 

no  al  -Aclna   clanres  were  .--  la 

In  the  area  inveat"  '■■» 

vi lie  Liewatong 

-lie   3  NM    (Table   I) 

was  name  'oore   (1099) «  >e  lo-  .      :.      .    32 

.,      .        "  .      It.aae  BttaW  vtlle  Toam    '    ,         .utauqua 

Countj,    Kens, 

The  llsteatone,    l  ere  dar  ed  ea  tfw  C  ■  , 

ana   1  ad   in  the  Ads-sire  stale  *.m&n  ('        ,  *      I  oaen 

,   gave   t*e  neae  of  Graytorae  1'  ->ne  to 

af  tbe   Cr-  T  • 
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now  known  as  pert  o.  :e,  were  olaced   In  I 

HoKlaslck  "rove  ciele  by  Coridra   (2        ,   pp.   74,      1).     A  limestone 

,    t!:e  Bebraska  ,  classified  r*  (191     ,      .   116) 

as  a  subdivision  of  tie  Pon:    Cre-  alt  and  was  lr.tcr  rcclassif 

ore   (1335)   as   tie  lower  -a«abcr   of   the  Caneyville  lines  t-v-.e. 
Condrc ,    *oore  and  Dunbar  (1932)   listed   tVe  Caneyville  limestone 
as   (WPt   of  t>o  leKlaslci  e.  re   (1935)   fen  nam  beds 

from  tie  base  of  tie  Nebraska  City  limestone  to  t!~e  to 

orse   limes  tone  0  Cane;  vi  lie   11  ,  tion 

is  rot  followed.  villa  •  ^re- 

Creek  stale  end  underlies   tVe  Pony  Creek  sTele. 

•THfjl    ::'r,-.  ,  "He  limaatona   occurs 

in  t'  e  western  and  southwestern  part   of  tve   Natoaylva  rrop 

arr-  (Plate   I).     A  full  exposure   of   t1 e  e 

can  to   observed   In  a  stream  bo  "        <  c.   31, 

.,      ...   and   a  part   of  tils   limestone   is  Mtpo     d  in  a  s" 

in   the  \   sec.    t»   T.   11   I.,    :  .    "    I  , 

Description,  o^  J_  _.      Thai   Cane;  vtlle  limestone,   as 

observed   in  Rile  ,  a.,   la   eoapoaad   of  a  limes1  cer- 

lain  by  o  e'rale. 

T*  le  is    ela    I    ,    calcc  ,  -  ,  and 

wwatbaqpa     •    -  .  i  s  an  0.5  foot   calcareous  son©  near  tfct 

Idle  o  tit  and  a  t*-in  carbonr.  , 

wood  trngm  top.     Limonlte  s rains   arc   al.uno 

a  bedt  lanes.  dulea   and   concrr 

wi'  ie   flakes   o        Iti  i         ar   on  weatlered   surfs cer  . 

3  lines  tone,   overl  abala,    i  ,    tan   to  br-wn, 
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and  •aafcbere  tan-  «  la  raaaal    i       id  wa*U  era  .  »• 

nite  nodules  and  ale  ins  are 

present.     Fossil  iragsen  .  ~«  t:  ic  ~ 

»eaa   i  :»na> villa  I  -  le  eT  M*« 

villa  lis* 
I  Lorton  coal  bad   Itt  » 

foasi  nm  sone  at  Its  I        ,  air:  o  position 

de  Ion  see  'aaaaurad  «  )• 

o  faelec  as  aere 

notad  In  t  ville 

Hm$  Creek  ft  halt 

oak  si &le   (Table  I)  was 

naaed  >      •  31) 

strati  ic  position  h       wwe  (193   ).     Ha  t   pa  3 

alon  reek  beteeea  tie  Ka         -       raska  bounderr  and  a  pais 

8  salles  ao  slls   511    »   ■**•>* 

ad  as  Pom:,    Crack  waa 
U  J»saa    (  .         ,       .  i  ra   (19      ,         .      4, 

81)   defined  t!e  Ponv  Creak  «:ale   to  op 

e  Dover  lisaestone  to  the  base  Tcwnville   11  a» 

and  refarred  it  as  part  o  3! ale,  , 

,   end   DMbar   (l**8,    ?.   1)    listed   t>.e   ?c:  cak  «f  of 

Issick  s  '<  ale*  -asslr  xted 

ore   (1825,    p#  243}    at  w;  !c'    time   v*  reverts  *1©  t 


•it Ion  l*>tw  ?vill-  i    . 

le 

csn  b<  *  c^f  * 

. ,      .  end  I  ., 

Tf    I.    knew- 

b  le  til     , 

-,  end  v«r 
sd'Jed  »•"  ntaae:  '    *»   «  tie  br 

.     Ho  fetalis  were  e.     Its  RTejv 

"eet# 
e  Ponj  Cree>k  st«Xe   i«an  br  *ed  In  1 

reeo^nleed  RrownvUle 
see  sser  sect  end 

,     !Jo  '  mcJes 

-!§es  *ere  observed  In  sN  I  reek  sbeLt  I    . 

>ne 

le 

totality  l'  of 

,  Berae  r. 

i  ,  'nown  •    lie,  w«s  "d 


classed, 

\*m  wMch  c*  *•!   accepts;       . 

m3  ^  end  iffsd^r** 
lies  role  r 

Are<-  ..  e  la 

I  bank  of  m  eaoll  street  •  .  . ,      . 

c.     ,     .   :       . ,     .         .is 
•  is  known  i   pros'-  ->gm  w«sv  In 

.      ,      ,    ' '      ■  , 

■wnvtlle   llSMttOM  It 
saedtyes  hard  smd  ■  .  rown 

ts  gr-.    .  la  llss-  &n<2  «i  Los* 

Kuisor ous   1  l«*«ni tit  stains  i 

- 

foot* 

! 

sec  9  stnd  1     . 

ales  OVvnsea,  1  MM 

was  fovER-.  n  toward 


■ 


Intro- 

-•   Persian  sv- steal,  >  *sta  o 

auadaluplen,  Leonttrdian,  and  Wolfee-.pian  eeri<-   .  aaal 

part  of  the  Leonard  ian  series  Is  represented  locnll;    In 
Count-  >  trot  outcrops  i  -olfca  aeries  m  over 

Moot  of  tfce  cowotj.     f  MM   trass  tl  wl©  * 

ell<  i  ,    inclusive,  are  part  ?er»l«n  aretes. 

■  Indian  Cut©  sandstone  Is  lo  !>resent  at  Ue  base  and 

narks  It*  un  eon  for-  '  i  !•■  •«•  *  <m 

systems.     Ttis  dl0cot1ror-.it    ,  MM  and  Hoai 

(1953,   p.  100)    le  OOOlpbeveble   in  MttM 

The  lolfcasaplen  series  (Table  I),   in  descending  order, 
consists  *  Counril   "rove,  and  Admire  •     It 

includes,   in  MM*    fcl*  f  r-ons  that  were  once    I 

CMfftt   (1       ,        .      ,      I  Mm*  series. 

-i«*  series,   so  dr  »    sentainM  sil  f  onset  lone    -  elf* 

eaaplan  series  antl  nardlen  aeries  Is  defined  as  jp 

SA« 
Ad  ip.      Adams    (19      ,      .  a  ^«r©   1  ■- 

eluded  !  ©air©  e  Admire  s' sle.  , 

.     1#  02)   adopted  Adam's  tene,  ,  BM 

beds  between  tta©  Am?ricuc  and   rrownville  1'  -      ""oo: 

p.  «3)  defined  tve   *Ad©)lr©  e"   M  to  I  LlaM  s'ale, 

?ftr   -  ,  rove  sr  ale*  and  t'  i  el© 


(restricted),     U        ,     oore  (193T  <*       ale 

to  tie  strata  between  rownvllle  and  Aaterleua  lV'*eatones« 

Condra  (1932,  pp»  8  tod  3)   mp  e  Admire  group 

eft^ae  etrat'  lc  units  be  defined  ! 

T^e  Adsslre  "roup,   ■  re  need,   Inelrtdea 

following  formations   <dr  ling   order)  t     Meal  In  ahele,      'vc 

Fotnt  limestone,  West  Brenc         ale,  Fell-  ■***     mh 

b  ale,  Aaptnwell   limestone,   and  ?owl<  c# 

Towle  a  bale 

•  Towle  stale  {Table  I)  was  nawed  b?  ^oore  end  Condra 
(1032).  c  logout.    Is  at  Towle  farm,   two  nllea   sent 

sac  l«  miles  west  of  Falls  ,   In  t"?e  se,   •'    ,      .   1      ., 

16  K«,  erdton  ,  .         ■  '  ^ve  sandstone 

•saber  end  en  unnamed   s"  hie  aeaber,  wl  U*t  ate  sendsU      , 

emprise  t?e  Towle  stele 

Indian  Cewe  Sandstone  Senber 

8  c  o  ttwjber*     T-e   Iw  '■  '-•   (Teble  I) 

was  nested  by  *©©re  end  »©cs   (1933,   p.  1     ).  I         ■  locality 

Is  near  Indian  Cave,  fie'  r«      JPbe  raaxlKass  tMcknees   of  tbte  unit 
so  far  encountered,  230  feet,  was  recorded   In  Pottawatomie 
.nty  bj    -»rned  er.  llkowekj   (194  , 

vr.ai     -      '■■         v..     Tie  Indlai      sws   M  dateae,  ■  sfcesoel 
deposit.   Is  onl:    loeall  exposuree  are  nuar 
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I  In  i  seism  Kile  .  leal  exposure 

of  the  Indian  (tarn  was  o*  served  In  a  road  cut  In  Sfc£ 
sec.  30»     .  1j     .,     .         .  .  ,    '  Is  •*  , 

is  in  contact  wi*  •  Jias  Creek  Itawstonau     Anot'er  exr>osure 

well   displayed   I  rainage  dl'  e  W§\  .      , 

?•  11  9*f  ft*  9  !■•  end  ■  rests  on 

the  I"*,  oefc  sl»le«  ter  ©4P  I  dt*n  c*ve  sandstone 

occurs  in  I  -»4  ee   .        ,      .  .,      .  .     At   thli  place 

•  sandstone  rests  o  lower  p 

s»i  t&i  sec.  31,    V  13     •  *   <  •         .. 

lover  part  of  II  I©  a  a  Mfl  also  in 

Ei     r+   sec.       ,    -'♦  10     .,      .         .  and  to  the  nort>   of  t'.is 
loc  its  below  \ ' .  e  3r«  *• 

.>     fb*  Indian  Cave  sr  M  Is 

a .  fine-grained  quarts  and  ssiea  sand  cemented  wit  *• 

and  possibly   calclisa  carbonate.  rlbed  fc]    Jewett   (ISel 

.  41)  t 

e  qu*  Mini  are  extra -el;    angular  and 

range  frorr  .         ~3b«  It  5  bb»»  size* 

e  %les   :'  :«rger  and  wake  '  of  1 

quarts  grain*  sre  dec 
od  wt"  b  oxlde# 

e  sandstone  is  cross-bedded  and  eonU'  -.tat  roue  llao- 

nite  eeocn  ••     It  varies  frosi  an  arena*  •  in  p?rt# 

to  a  loosel;   cemented  send  stone  w!t     aft.  occasional  -e- 

«ented  bed.  i  »  and  leaves  are 

sometimes  found  in  this  aaafeer  and  carbon  snd  ltaenite  sta' 

are  cordon  In  its  upperpart  .         e  asaxlsnaa  I 

.31  an  Cave  atui  •   is  m\  feet# 


■ 


Is  neaber  can  be  led  b:    ita  diet'  •  and  MB* 

tabic  posit  or  detailed  deserlptione 

see  aseasured  sections  7  ■ 

■.named  '-':<\  ale  laaflM*Y 

•  unnamed  aJale  underlies  t*e 
Asplnwall  li-nestone  end  overlies  elUer  vdlan  Cave  sand- 

stone or  fetal  rrownville  liateeteee  (Taile  I). 

Outcrops  of  tils  stale  vera  studied  in  t1-*  eastern  part 
of  rule:    CovuV  r»  it  e>  rops  out  ^ost  (Plato  I). 

A  well  exposed  section  was   observed  in  a  drainag? 
H«i  «;  sec.      ,      .      '      .,      .  .   in  v  "»w  **°& 

stone  a  up  into   I  nested  shale  sauaber.     It  is  dlf  icult 

to  determine  tie  exact  contact  between  fr  ese  two 

=osure  o  ..tele  aeasber  ean  be  seen  In  a  ftifeal    la  ttet  *»| 

*»a  sec*  31,  T.  1C     .,     .  0     .    tbe  3      lea  Csve  sand?  is 

absent  at  tail  loctloa  end  tea  a'sle   rests  direetl;    upon 

:>wnvi  1  lc   I '  a  ■  i  '•  saa  • 

.         is  s?ale  is  ueus' 

varies  frosj  none  si  cere  cue  to  calcareous,   Is   tan-  n  e- 

gr»7#  and  usually  weathers  tm  .  Is  it  -bedded  and 

ooceaic  contains  one  or  isore  thin  calcareous  acnes.     A 

•  coal  lens  aoaatlmes  occurs  nasi*  I  .  o- 

i  and  ?a  are  aaaaU  I  on  weat  ered  sur- 

faces. '  -kness  o:  anaa»f  le  tseafeer  in 

,   veries  frea  €•$  i'eet  to  11*2   9m    . 
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This  shale  la  best  strat:- 

-rap'ic  position  benct                       lawall  11  or  detailed 

descriptions   see  measured  sections      ,      ,  IQ)« 

T  a  cleg               as    In   tre  Kc.-ibcr.      Tie   I  ' ckness   o              Towl© 

a! ale  la  variable  and  is  6c  a©  or  a  sence 
of  tie  Indian  C  ve   sandstone. 

Aspinwall  &lnes '  on* 

Baaing  oS  Inwall  litest  me   (Table 

I)   was  najaed  by  Condra  ■  \     T    -    ,        .      ,    ~    >        .  .     **>« 

■xt  local  It:    Is   at  Aspinwall,  Sebr. 

ndra  I  ►»    <73,     2,    "9)    assigned  all  beds  between 

tie  Palls  Cit  rfnvllll  1'  .iwall  stale < 

■MM*  an«:  ra   (1932)  named  tie  Intervening   shsle  t'o 

and  restored  :*ae  Aspinwall  to  the  lower  limestone.     Condra 

(i:      >      .9)  designated  the  Aspinwall  liapetc  naetion  as 

tmd«rl\lng  al«  and  overl  wle  shale, 

" stribution.     Tie  Aspinwall  11    I  "ops   out   In 

e  southeastern  part  of  Rile;,    Count;    (Plata  I),     All  of  tie 
observed  outcrops  were   found   in  tie  area  southwest  la, 

Xa-.s.      A   s-.all  knoll  located   in   tie  t«|  ec.   I :    ,      .   1        ., 

„    is  c    oped  b;  Aspinwall  lines ton*  and  od 

exposure  o:    this  Uses  tone  was   observed  near  the  top  of  an 
Isolated  hill   In  tie  1*1  sec.   SI,   f.   1C      .,    "..   9      .     The 

Aspinwall  is  present,  but  under  cover,    in   \    •  sec, 

30,  7.  10     .,      .  .    and  in  tie  B*|  1H5$  sec.  9,      .  .,   R. 


9     . 

Ion  <  .ivail  IL-aeatone  if 

'ts  a  breccleted 
eppeareaca.     It   la  gr«; -orange  and  mOrs  £r»-  .  fi- 

st riese  '▼«   arid   tM»e  .  ■    --n^  nod- 

zor.ce,   «nd   ci  *•  dli  vg!  out    tie 

>sella    ft  ■•••11   limestone  are  Id 

celueaialr,  ,ij£  ■?••  <u':  S™3  albequue, 

kneas  ©  wall  lt«eetGna  I  irlee 

frc        .  et  to  1.7  feat.  -.splnvall  llnaetoae  aakee  a  eaell 


• 


M  ia  «*r  M  froa  I  H« 

and   Tr*lls  OJ  Fionas  by  lis  raaeslvonesa  I  o  presence 

of  oaall  c"  -11k  I  -xSule;  .    detailed  deaerlp- 

sib  aec  i  -'fid  ■#<  ,      ,  -    ■  • 

is  ; _es.  In  .•      'ic    is©  exposures  are  a© 

feWf  ■  a  deterr  ^cles  ebe&f©*  In  tVe 

will  1*.: raea tone  I  a  unit  apoeare  to  i 

toward  1 

la 

awxb:    el ale    (Table  I)   wae 
named  by  Moore  and   -  ■  type  locality   of  t'e 

si  ale   1  awxtry   faraa   In  t  ec*  r,  • »  •» 

Seme  a  County,   -Jebra.  l«   overlies   tba  ;,sV;-.wall  lime- 

stone and  «  lea  t  li  i«« 
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awby  i ■"  ale  la     ell  ex*  IMted  in 
mb*    »*p»eare)i  la  *ai   §aatb»»*te»  part  ej   :.'ic..    ."ounv.   (flats* 

e  o:  U  was  observed   la  a  ros- 

ln  i  «i  scc#  .  ,      .    :        .,    .  .  .and  a:  •  la  «c- 

■  road  cut  -      •  11     •»      •         • 

Part  of  In  a  road   tat   I:  K*i 

lor\  c  v-  ale  U  a   I 

nlc  conta'r  •  e   ls 

claire;, ,  varies   froa  notu  e*learaaa«#       •--   la  a»aa3 

ft)  but  range  e  fros  grt   -  •    .  Wmutom  lensea 

ape  Sard,  dense,  M  'llaceoua,   and  are 

.      Iron  atalns  are  ■"  baddi  M 

of  the  •) 

©    ;awxb:    are  PI  ear  !• 

ep.,  m  ■*«*#      •      '         .2^2.       *-; 

Ins  vetulus,  .  _  luadrata,   Avlculopecten 

alia,   £§11:  •»  SfiSlli 

wnl,  alua  pernodor  .  ,      osonegta  i    . ,    jmX  «L  :\la  ap« 

Pleur  _i£  aXbequug  la  vers    stundan' 

cv-.      lt»  avert*:©  t'lcteese  awxb:    shale   '. 

ale  Is  erne  <       '"" 

presence  of  t    ■  ,  aaatll  *• 

tailed  desert  ■  see  »    '•"-* 

'•<engea   in  aeies 

noted  in  trie  unit   la   t!r  •.  ft  In  I  ^»a  of 
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me  lasers.  Tfo  one      ea  eould  be  corre- 
*4  frost 

tone 

alls  one  (Table 

w«c  nested  '    ndr*  s         l  (1*1  #   .   ,   , 

«  lOCCtI  1:  30Ut!  m 

allet  ««et             .       dean  I      ,  r. 

»SpO*ar*t  of  tie  Falls 
ne  were  atittPlit  ->•  ?•  **  lime- 
stone M        In  a  road  .   ,   .  11 
.,   .    .  and  in  a  road  .   ,   .     •  » 

lines tone  U 
so;  |       ,      as  a  .   It  is   .■  -  ">wn 

and  wea  "*&»  **• 

o  and  a      acne  **-'     rved  near  the  baa*.       ant* 
nabraacensia  and  Plcu.  i*w  «r*  prea*        a  eaaal 

*t  of  the  foraat:   . 
Is  about,   .     •  .     I  l!ai*»ion*     I  a  small  and  poorly  de- 
veloped htlleld*  bene  . 

e  it  identified      -  diet     v* 
color,  weat  eristics,  and  b;;  its  st. 

tailed  des».  .•'        • 

e  t*o  exposures      e 


toward  I 

Sfc  1* 

Baaing  of  •  •  *•«*  lo   (Table 

we*  naaswd  b;       ■  .  ;ra  (152",       -      -,    '•■,    I   ,   Ulg   S 
crops  In  w«»t  !*anc*  Tow-       :    ,   Pawnee  *?»  *«      . 

le  owcrllw?  *«>•  ****  underlie* 

tve  Point  lines t 

Areel  Diet:  *»  of  t!«  ftwst  ^rar 

ale  acre  observed   In  ••&-  " '  • 

-iale  It  e>:  ed  along  a  ttw   i  sidw  of  a 

nee.   SO,   T.    1  :      ♦  ,      .  .  '  •  ' 

?0f  I   stale  was   observed   In  I 

«ec.      ,  .,  •  •        '  1«  **•*•   *•  f 

alonn  tfaw  base  •  eaearjment  ?n   t>e  northern  portion  of  tec-  . 

,    T.    11  .,      .  .  >    also,   elon~  a 

tapped  b  ■  liwston*   In  t  ec»  9,  T«   11 

H-    tt   I. 

cltre-  ,   sonwwiat   silts,   erv  is  a  WM  of  sand*    aVal©  near 

I  middle.  :•«  U  a  -assive   j  "  -e  lens  1  p«P 

:-t  and  a  ■   In  *  '  '  •  le 

varies  frm  ;■<■■:■:_-  ■      -  •*• 

fPfln  ..  -  wast  ion   '  -    --Med  and 

ltraonita  stains  snd   pis  •     Fossil  le^vee 


wood 

•  W*VG    fC 

M  ler.  . ,  * .  5£2££       •» 

sld   spines,  •»  '-1* 

faMM  sbel*  Is  abtvfe  SO  feet, 

its 
arenaceous  s'elea  wl  'c     contemn  wood  extd  -sents  and  by 

Its  stvetlgivpl la    pos*  Identified   Tlwe 

-w  a  tone   I  --lied  fasured  sections 

10  and  i: 

clee  ™*  faciea 

e  In  tfcli   shale  la  tin*  absence  c 
l'steatone  Xann  In  fcfct  no:  ft    o^    t'e  outcrop  area. 

M 

a  Five  Point  1     ■  le 

was  mused  1  edr*  (105;'    . 

In     lw  Point  Tellej-p  M  ive  I  1  In  r»    .        , 

Exiles  aotttl    and  *\  i         "•     '  ' '•'• 

Po*nt  1'  'lee  tie  Km  ale  and  underlies 

,-     lve   P^  wa  an    '  le 

latde  feencf-  west  and  ^andele.  Kens.,,  I  covr: 

BSt     ( Plat 4    [)•     ":    "      -  -r  ?  was 

'.died  In  an  o!3   que  .        ,      . 


4? 


10  5#i   R*  9  ?•  «ad  3ec,  sec* 

,      .   1:      .,      »  9  :  .     Low  '  .oo«  are  prese* 

•long  the  feee  of  *  rr  .       mn6  1   ,      »  12      . ,  FU 

9   •  . 

ll»e?ione  la 
ataalwe  near  :oraee  11#- 

s  upper  »  b   Is  gr*r 

was  -  ■ .-     . 

Dlft  £2. 
gee  . :_'_        . ,  oclcst'ia   eswr " 

ystpllc  a  girtwtHs,  Eeoa 

'    •»  ad  1r  'jl  ovata,  II  a? 

Si-P.  ***  "alia 

ted   atom   occ  e  aaa      • 

la  eleo  the  an  povtlon  '  le 

ee  Po 
County  Is  3»8  fei    . 

tdentifie  eaaaiweness, 

a  Asae: 
••^d  aeet!        3    5  • 
!?o  lapr 


ea  were  noted   '  Point   1 


din       ••!• 

tUKtrd  *K5ra   UKT,    PP«      »      *       *   no  t;  pe   lortutt;    was   ape 

fled  '.  lvc  H  otm 

nlwJerr  -•  nenbcr  o  orr.  M» 

rtrnt.  a«  ie  exposed  a  oliowinp  aaribors 

4e«ec  Ooka  s'«l*»  rock    ■  &•* 

and  tv«    itine  ***!••     tt«  absent   in 

::-etwe«  •    0**8   •»«  -»e»   st<alvw 

te  determine. 

L©  Is  u*ua- 

prea<  r  ***•  Aacricut  &  *)« 

ala   1*  oappei  end  »•»*   ©^   £e*»d»le, 

;mrt   ■■■  Li  sh#sle  wee  observed  at  t?e  beae  o       -   111 

ia  H*i  U^i  »ec.        ,      .  .»      •  •    ■   -•   -•  ,cm 

t  po!  •  1©  Is  pre*        , 

«r*>d,  neur  Ue  ba*e  o  mile;,   wall    la  sera.   .     ,        ,        ,      * 

jpper  w  rt  of  * 

railroad  *mt  .,..»• 

fiat  cr  lot  loo  £  U  •* 

e*r»oue  and  generally   »l  *»**  P*rt  *f  *«*■■  la 

0la;e   .  I    port  s'.ela   la  arenaceous.     3 

color.  -  I*  blor  It  becomes 

-bedced  toward  tie  base.     Calcareous  lenses 
Its  uppar  pert.     Iron  stains  Umm 

and  liiaonlt©  .    lea  are   cossaoa  n>     -        •  base. 


"•V'«" 
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rag*  t 

reet. 

•jslin  stele  reeoTiUec  la 

^oaltion  bclo*  OT  detailed  deer: 

tee   leG&ured  seetic  %   end   1 

Racier  ;ee   l»  «  »1 

aspect   of  f  *     <  *•  °* 

aek  13 

•p    St*f«    V  •.'r"«d    '■  »     .  » 

and  include  ties*  «  ^•8*  •  are~ 

ford  1  tee  a  tone  down  to  thi  Ep  U>»     1  »e  Iocs: 

ta  »,  Horrta  OlOftl    , 

>   lowered  the  beae  of  the  0  ~"ove  ttef*  to  -de 

«e  er  ~re  (19SB)   expended  the  t  r-ove 

gr<  beee  «• 

?;.«  'rove  group  llowing  M 

:  descending  order t  iHV  shale,  Pans*  u» 

c,      r  >  ■    » 

Btone.  .        •****  ton«»  'ale,  i         ole 

lte*  atone,   Roee  stele,  Rec  Le  Hates t        ,  »   *J"H3 

orsker  1!  DM  (Teble  !)• 

Foreker  Lime? 

t  Pmm   ev  lteestcne  (Table  I)  wea  nesaed  » 

lore:  r#  OS'  » 

•«1  use  o  a  classification  Is   credited 


" 


:       ,      .  oewfcor  r  line 

W*<  )#    «   I 

lie  olio*' 

" me st on©  is  composed  of 
in  de  orde:  '••*  shale* 

end  Aster  ic is  te« 

one   ( 
was  na»ed  by  T.'lr:  »  i  ">«  loca lit;    l<  M 

Asaer'  i  '■• 

listed 
stone  systea.  3J 

defined   the  A^erieis  as   two  1"  mes  sep  %m  end 

alien,     --oos*  -r   O  "■'  ' , 

let 

aK  Js«     Baas    (19C   ,        .  1, 

al  jsarabrr  i 
was   followed  9*H  (1       ) 

mien  as  ate    .  "* 

and  underlies   the  reek  »i«l«  -ne 

ton.         e  Ai&erlews   7  I 
lares  so-  -ass  River  la  en 

I),     v  .    m»  tbe  taee  o 

.        ,      .   1C      .  >      .  .,    '      a  railroad 

,  . ,      .  .  $   and 


51 


found   In  T.   1        .,      .  »,  :.   11      .,      .  .   alor.  val- 

ley wells  sout      o;    t*e  1  ' ver  ai  »     .'    a  tell 

knoll  sec.      , 

•  >.'•■       • 

Deacrlptior  .        '•  Anericue   llr.estcne   consists 

two  1  ones  separated  b  ale.  limer  •   sre 

,  -   -•  sol  r -.        he  11 

ere  massive  end  west'  er  1  "  .  le  pf  Is 

ela  <■    >   nonc&lcereous,   a  o  fissile.      It  la  bis- 

to  im  i»«  ■      are* 

aoic   colusmali  ,  ;'    •  ":- 

coella  op,,   e  ,  »   Pellerop'  on       .,   Awle- 

ulopecten  occ  *  •  ,  <  '    . »   and 

alus   sp.     So  fossils  were  cbserv  le  pa: 

riaua  -.e  forms  a  Iside  beT  rdersd  by  nu- 

merous re  'eld  I  numerous  crl- 

noi  ranals  stow'  I  west!  ered  surfaces   (ror  dateile 

scrlptlons  sec  13  and   14). 

r,     T  ere  were  no  facias 
?erved   in  t '  •• 
Count-  . 

ale  Kezaber 

Sajalnp:-   c  .  ea  Creek  si  ale   (Table  I) 

was  naaed  1  ira   tlM7,        .        ,        ,      9)    and  included 

ale  s'  ale.     The  locality    is  alon  es  Crec'  , 


Wemara  0     ,  l.'ebr.   Bast  )  listed  t>e        reek  a  hale 

as  tfe  silddle  member  formation.  Condra 

.   - 

nle  «r  .             reek  s^  ale 
overlies  the  Aaerl<       tone  member  and  underlies  * 
Ore''         e  aeal  t,  vnt  o 

lstrl":  v- 

posed,  or  la  present  near  tie  i  ,                   'n- 

dale,     .  (Piste  I).  :©s  of  £• 

Creek  and  near     lace  r  vqIIc  walls          e  and 

Km        rs  in  the  %  of  Me       .   lood  c     res  m 

road  cuts  i  .   ,  T.  10  .,   .    ., 

at  -  ' 11  in  HW*  HI     .  ...     . ,       . ,  •      a  road 

cut    1  -  rCC.    L     ,     I.    l'.J        .,        . 

crlptlon  of  Ue  _r.     T  reek  si  ale  Is   prill* 

c'y-Z:      silt:    M  *■  wit':    numerous    in'  , 

■-•-alii:  e.     T  -■        '  - 

n»:  ,  -elude  bcbmi  tea»   olive  d:      ,  blaek  tenet* 

TVe  structure  of  tie  a'rale  i   from  fissile  to  bloekv.      Fes- 

•11a  are  exceptional  1  »ek  slale  and 

ollovl  Is   041  'crops   of  tie  me:  - 

ber:  -cloatus  ,      .  t  a 

subtlllta,   C.    oveta,    erlnold  ,  ,    _. 

-  cula,   Orblculoldea  ■■:'  tsri  ?rif  nsi:  ,  la  craeaa,   I  . 

bL*»  Lj.  -  one'  us  noorely    Jure  3  an  la  n_  tenala«   .'•viculc— 

pecten  occidental la ,    lusted la  nor- on 1,   Ambocoella  planoconvexa, 
and   Iln-.ula   carb onaric .  Ida   are  vr  nt,    ei         "ill; 


In  the  aisles  and  lkaeat  upper  pert*     tie  tot  el 

• ckness  c  it  40  fee*  (or  de» 

telled  d<  oe  measured  sect!      a  14  and  1   >• 

Feclea  •     So  important  fee  lee  ee 

were  observed   I  Le  aewfcer  o  Poreto 

Long  Creek  Lines  tone  leafoer 

,:-£v-  o.    t_  e  _J       x«      :  f    L-!v-     reel.  I " ■■-*  ifcefte"  ITabl*    ~) 
was  named  *)   Condra    (1   :.    ,        .        ,        ,  .Tie  type  locality 

Is  alon-  t?e  r>  well  or  I  Mvk  near  ~i» 

BesaeVe  Cour      ,  r. 

e  Low?  Creek  H»estone  was  dei  ed  a  neobber  of  tie 

-dale  stole  ondre   (1        ,    HN  M,        ,        ).     Bees   (3 

pp.   3-.  ^3)    Included   I  Mil  li»Hit«M  aa   tie  e  am- 

ber of  tTe  •  tarn  (193-  ,      .  e 

subdivision  of  tve  Fore'  mi  «s4«    I      "ess    '  ke* 

overllea  <  ale  member  e 

-aker  llraestcm  end  underlies  the  Jotnson  si  a 

eek  1  rope  out 

sout>   end  west    of  £ean£ale»   p:  along  t*e  I  brenc? 

©ek   (Plate   !)•  er  exposures  »ere  observed  In  t'e 

vlclnlt;    of  Mentet.ten  end  for  e   rev  nlles  a out*,  wl  ere   I  I  ae- 

stone  foraa  e  continuous  outcrop  an  the  es  ■  Kansas 

Well*  ioet  eevttsrly  outcrop  note  Id  wee 

v™»d  St  I  reea  bank  In  t 

.    ;:        .,      .  .         ;-od  expoeurea   <  :;  llaeatane  were  '..ed 


at  the  following;  locatl©)  sx  In  road  cuts  in  l  i 

,   .  1   . ,   .    ,,   road  at  ■  - 

...  *   .     . ,   .    • ,  »n6   1  . 

»   •     • »   *    * 

ion  c  r .  1  c  Is 

lomi*      .  m  ad*  sseaalee*  end 

us'jfilly  contains  s*«le  part  .      It  Is  ■apaall;    tan  t 

.-v       ••    ■-        ■:■:.'    ■■■  rs    tan*     Of   ;" ■'    1c!    ':•_'''"''    arc    ''   r  ■  en      r-0 

-  edded.  naa;  R  a  rallro; 

In  Ue  1  sec.  24,   T.  1.      . ,      .  .        oaalXl  are  rare 

or  absent    I  .  aaa  of  tl  la 

-estrone  la  about  8#5  feat. 

TVe  1  reek  Ifaeat  mm  It  Ida  eeleatite  fonnd 

on  the  waet' ered   rield  stonaa,  abundance  of  fusulinids  pr«8- 

ant   In  t  a  Ve*l   top  of  the  »a  Creek  finale  and  by  lta  po- 

sition aboae  tba  en  racoon -a-ed  ta«-  l        ar  detailed 

deacr?  i  sec  measured  sections  14  and  2 

Pacles  ■  t.an^cs  In  t?e  :-re  ara  were  no  I  -as 

okaerved  in  t '- 1  s  1 1  -see  t  one  » 

Joins '  tie 

was 

tdra   C    ..   ,        .        ,        i  and  tael tided  to  Isle  aiale 

(Table      ,  .  asilea  nort*  , 

.■■-'.    ,     :•- .  :•.        e  later  >ried   I  r»  ' 

a?ala*  and  eiat?-  =le  t  rank  of  a   feffwetion. 


son  stale  overt!  ^eck  1  too  aaiaber  of 

•mker  Uneaten*  «n«i  underl "  oek  li -nest  one  »e*s- 

ber  of  tie  fced     trie  e* 

a  of  tie  ale  are 

not  numerous  In  l   found  in 

•   Held  occur  In  the  v  of  Manhattan  (Plate  I), 

e  sections  of   t   e  stale  ere  exhibited  In  e  road  eut  st  the 
east  end  of  Bluessont    Hi  ,    're.  7,   ?.   U      .» 

.,   and  In  a  railre  .        ,   T«   1''     •» 

.crlptlon  o  .      ..  «ln  i»  • 

.    ,      "1'  ,  ,        .  calcareous  ■)»!•  end  -s  nuaerous 

calcareous  lenaes  end  1  .       r-  is  graj -green  and 

olive  drab  nr.d  varies   frcsr:  .  re   Is  * 

tender  or  local  st:'         re  to  be  pre*'  a» 

Ll  §\  gnu   in  hi  lenses  and.  does  not 

?>da  above  or  below  ti-e-au  vtm  is  po*- 

aibl?  pence ontearpeapane^us  and  ai  e  tie  result   o  e  on 

e  sea  * loor  daring  Johnson  time.     So  foseile  were  observed  in 
son  s-ale.  ftnsa  of  tMa  foraar  La  about  I 

. 

TV  is  slsle  la  ee4  ;ifced  I  I   color,  a*  in* 

at.  e>da,   ■  *e«k  lime- 

stone  (   or  detailed  desert  I   see  neaeumd  sect ' one  14  ejv 

;,.     Fneauae  if  tv* 

Jolnson  are  not  ntsserou-  ity«  '  *  bases 


le   .  Meat  one 

-  fl--i..-_  £k_  tjjs  _cv:  at  1  on .     Tie   ■:  etl  I«£le  liseetoni    (TmbXi    ") 
waa  naaed  by  He  a  Id   1  .24)   t  pe  Iocs  lit 

vie      •  :  ool  i  i         »• 

«?r  (lS^r)    indicated  t  e  la  Ue 

aese  unit  now  celled  tie  i'ed  Eagle  Itttee  .       cn&r*  (1       ,   p* 

8)  defined  t  e  Ked  Ear  la  limestone  as  a  formation  underlying  \ 
m  stale  and  o>  an  stale, 

ed  Fesle  1  iciest  one  Is  eewpeeed  of  fchree  fse*sb*re, 
are,   1"    descending  order*     o*f   3  ■  .    "ennett  e'ale*  t^A 

aienrock  liateetone* 

Olen: 

•aber.     T\ e  Olenrock  1  one   (Table 

wee  nesaetf  I  »   {192')   on  the  bes  Li  on  a 

valley  wall  nortiw  rook,  He-  ,  r« 

dra  C        ,      .      )  defined  tie  Eec 

Isaestone  member  as  tie  beaal  unit  of  tie  ease     or~ 
aation,  fcfri  classification  -  Mowed  In  tfcla  repor   . 

'me  lloestone  underlies  tie  and  over- 

ll#e  t    a  Jo!- neon  atele* 

.       oot  of  t ,'c  exposures  -^ck 

estone  are    found   In  1  tan  ( M  .     Ita 

area  of  outcrop  ext.  im  a  t  rt!    oi:    -'an' at  tan 

to  about  4  alias  ec 


south  or  iver  '  end 

I    aides   i  f>  veil  Deep  Creek  In  T,  1?.      .,      . 

exposures  were  I  el  em  east 

side  I  ie^ont   '.ill  .-:.,.  .,      . 

.,  end  In  e  reilroed  ,,.'., 

*  * 

t'e  ge  .      ilenr         «•  tl 

■•eslve,       own  end  u  rs  ten.  faeu!    i  ere 

ebuncant  in  ell  exor  ':   end 

noted  In      ield  ar«t  Jr  ..           -  ., 

lerop'  on  ep.»  and   num-  flr«t»«^'  . 

rock  le  wore  I 

jaewbera  of             ed  Eerie  ore  t?e  tm 

ne  is  eea* 

a**"  •      •"' 

one  le  eeaily  rr  ^e# 

eb'  "';^'  ic  e* 

'  led  de£«:  i  aee  aveeaured  ee  ■  14  end  II    . 

rt:  ■       o  feelea  c  3  vera    -'  - 

earned  in  re>ek  ' 

Bennett  Stele  Mfeat 

K  aging  pi'  Vj  .  'nnrtt   shale   (Tefele  I)  was 

named  ^ntJre   (192'  .  ,        ,        ,    : ■        .  e  local  I  • 

is  along  t!c  Little  learnt*  liver  m  of 

Saortett,  Leneeat<  ,  Refer*     Condra  (193%      .     I  ied 


ctt  a  bale  as  l  leraber  of  the  n«d  Eagle  liiae- 

•'r.-inctt  '•■  betwei  and    • 

Areal  1)1?  .      Outcrops  of  the  Si  ^st 

artabl  aaae.  >~-nroc  ate** 

I   I). 

Jul  2s£fi£Ji>  *  d*:   *         "° 

bis?      ,  lie  t  i  - 

na-ee-'  *a*  «3  '        #  !  •  •  '■  --  ln  t*I« 

*.t  aret      "osapoalta  ovat c ,  la,     //.JLSAiS 

Tnoraon *. ,   Ltaaocbeaaetee  ^elnltslanufl.   Diet: .ocloetua  ayrlconua, 
I?p<wa  sp«*  Plamror  .*£!£*..* 

'  culorjocten  entails,  la 

craaaa,  Ort>lenlei  <-:>     ;_■       :_;>-.,;;. 
nett    s?«l©  Is  alrto^t   cor  t, 

L«  la  ear'-      '  ienMfied  by    Its  iarfc,    foe- 
«!(•  and  It*  petition  above   '  ed 

iirock  Xlateetoae, 

Fact ea  Chao&ej  -_r>     So  important   faciea  ch*nc*« 

were  observed  t  Halted  exposures  of  the  Bennett  svele  In 

m  I    . 

owe  Lisseatone  Seal 

2*£iB£.  ;  S,  ^Mwb-f    *  ?we  User  -   I)  wae 

nested  ,        i  »•  leeelitj  la 

aout?  ••-,•'.:.  ,      .     )  ?we 


•  as  the  top  EMrc*  on. 

:c  US  -'   '  ■'  r  "       '  « 

r«  »eeoc*f.ted  w" 

la   tr    , 

swart  we,    a« 

ned  n     ,  ,    '  ' 

ga»ae  maroon  atalna  dot  over:  -trecods 

are  eerj  afewmt  •-a  of  tMs   1  .re 

. ,   ;•■"!.:   ____  •  •  maerofOKr 

r«^e  tMokaeee  -         'a  Ilea  aft 

4  fee 

•seat one  l»  re*  s  *e«  :— 

lsttcs,  ,  ee  of  oo  t  re  cods  end  atretlgi  on 

below  1    ?-     " ■ '    "     •'      ■    """    •''*•"'* led    :r     :■'•''"'  s  aee  ei  estireel 
aeetiona  IS  end  lf)« 

.     Tve  on!  ctea  c 

observed  lx  as tone  la  e  r  eelns  toward 

tie 

Heial -  atlon.  oce  a)  ale   (  I   wea 

nested  >        ,    »)«  U 

et  Ftoca,  Lancaster  Count;  ,  r. 


ndra  C"       ,     *      '   ^  le  from 

«wa  lines  ton*  wit  ftd  bee  M    . 

a  ovrr  and  underlies 

-e  me-" 
Aresl  Distr  .  -pa  o:  Le  ere  raoet 

maaerou*  » 

)  erea  extends   nort  r»r  uRc  :.-r  . , 

:t»«-      112»   east  «nd   sc  K»r.*«a  Elver,   and   along  bo' 

sides   |  t»  T,  11     .,   R.  i        ood 

•  were  il  t  -t  In 

.     ,      .  . ,      .         .   -     ;  at  tte  top  of 

railroad  *i  **$  ••«♦  24»      •  ♦  •      • 

1e   Is  •  ver'  - 
colored   stale  wltt  a  t»in  la;.-er  c        '  o    In   I  >per  pi 

an<; ,    "      soae  pieces,  a  v  '  e  lew 

pert.     Maroon  end  ten  »1«2*  -  e- 

. 
Iranals   V  -me 

»#     T"  ^ces  c  Is  about  24  f<?;    . 

:e  is   t>e  low*      ,  I    t    of   I 

vsri-colered  Prr*sian  stale?.      .    '       tbele  is  fee!"  ed 

In  'eld  I  -     lor  end  ite  position  b*»e«t 

easily  rt  ^>le  1  detailed  descriptions 

see  sieesured  sections  19  end  1£)« 

Two  t  J  in  11  .a  lensee 

tree  but  were 
not  i   in  t?<*   sc- 


n 


>] 

a  end 

Saefcv   (1953)    fra«  oater 

of     !              3  D»  4  t  Utj                         ,          *• 

,      .  onole 

menbera,   In  de-  :     V.  <••■                          ,        last 

Polr.                   ,  ■•• 

,      ;.  )    3                                                                                   (SIS- 

:,'e   terae  Leg'-  «rd«  llweeton-     |        It 

re vis'  lowed 

But  Limestone  Mewl 

Beaeif  or  ■•■  -sber»     T*e  9u:  )  we* 

nosed  as  a  !>•     T  -o  lo- 

co: '«  and  re vine a  west  rk  on 

'er  *t  &  po*    I  Lie  we 

rorsd  »  r# 

idre  (Xt8S«   p#     )  reolaself  n*r  J  ■  ae  ft  raessiber 

of  Mb*  Roea  «' ole  I  ,      .        )    placed   it   I 

•-•nolft   i' onset  I  caw     ^oore'r   e  mnt   c  :rr  Is  general" 

accept  .  ^ne  underlie  alee?. 

lie  end  overll«?s   t-e  Roc*  t 

AX  .       ■•  "  Of 

s  pTxrr  lifijf 

gate  outer-  .>■!<,    '"  owever,  we:  erwed 


in  tht  area  east  and  aou  >as  B:  y  llsaa* 

stone  crops  out  as   :ar  as  4  ftf  Ian 

«  ob*ervecl  alonr  De*p  »  3        . , 

8  £•»  and  roac 

BmrL-.t:  .     o     :  :  c    '    .  '  -.».     T'c     urr  liwattena  li  ■  fcbiali 
oaton©  lata  «     "ose  o  beds  of 

a  ape  ,  a,  aoaaiva,   o  *ra  are  aoft  and  po~ 

gaa  art  ut  -  ?a     and  wcafar 

tan.         (    •    ala  pat-'  »  i 

and  t       -  .  wins?     oaslla  vmro  for:  »  lliaa- 

* o-v  tag  grar_  , 

colmnals,  _  ,  ..* 

£leurc  ct«aa ,  ., 

tai  t.  rr  liaw  »   le  i 

raaogalsed         '  1c 

position  balew  t'e  Seva  s   (F«  n» 

aa«  measured  s  »        ,        ♦  • 

■■<  .  .     ?!  a  Purr  llaaat<m*«   In  tte 

vie  in  It;;   o;  '-.an  and  aoutfcaaat  along  .    .        » 

alatr  ree  bads  o  ttstone  and  tuo  blaek  fiaaile  g'ala 

parting  a.  ward,   In  s<  <  .      ,      »   11      .,      .        E«  an  ai  tal 

calcareous  aisle  appears  t*op  llm  I    l*4§f . 
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I    pO*1! 
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r*cles  C?  «nggg    In 
In  fcMf  slftl*  were  sslnor  vtrl  i»  ! 

- 

SO1!5      . 


to  1 1  l©k-' 
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.      Heror    i  *«n  and  -  acnaa  c 
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tiv-  ,  a*-  at  .  5  u a nails   ai  **nd 
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was  nwili  b;;  Tawort'  -114). 

lor      Li   e  vnllr   c  aawood 

Kens.  Prosser  {    ,    .   -,   12;  was      Irst 

est  one  adeq       t  Its  .  r**e 

cle.   Lfied  ai   t  Cot1  ^"s  in  earl: 

tonwood  5  :c.  »  Fells  i     one( 

"  "1-  M  1'  Ml      ,  -' 
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underlies  \  lorent  Lw« 

I  crops  of  tie  Cottonwool 
sre  esp'  *i*T  of  Man?  at  ten  (P1p. 

I) ,      T'  • «    .  lnuo-r 
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Count  '  one  t|   along  IteDowell  Cree   , 

int  rj    Count?  •      Outer  or. 
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ta  nuaaroaa   caicsr  ?•     ? 
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d»nt   In  tte  s'         > 
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ne   I*  *'  e  a»»e  »a  I  -iwood  llsseatone 
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.;.,.-  rved 

:l  llr.  varlaa 

•t    la  si'  ?      nd   la  t»    - 

ngfi  and  weal   in  tan«  la  aa«a:*a 

a  at*  wc  mm  «r  r      oler  1 


1'e  top  part  develc  <m  appearance.  ?©  well- 

;c»  ere  uauell  expoaurea  o 

Court    .        ;e  average  t  m*  is  et 

ttrel  «  •»«!!;    recognized  Cott     - 

wood  ]  a    (  "or  detailed  doe  erf  »  see  seeeured  r  nt 
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r.     f 

•«   a   tender.  < 
to  --ward  Ue  s 
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Haalne  v,8«raa  stale   (Table  I)   «ae 

named  t>?  Condra  f  ,.,-,,  ,  •  VI 

locality    is    g"    '  '  »  •  '•'•     -•  '  * 

Sol;:  .        cmdre  and  t)po   (1        ,      . 
c«llty  as  along  I  -  d   6  alias  i  end  j 
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•  ends  9  i  -ward 

tie  vest*  and  scut'    &  M  of 

tn      )•     Oosjd  exuosur^s  >  ;   were 

.  ,      •   10     . »      .  •  i 
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re  r  co#  Z: ,      .  . ,      .  .,   anc 

sec,  9,  1.   11      .,      . 

Icre  c  .  teams   Is  stostlv   a 

el]      ,  aareoua,  - 

(pT*7  to  tr..      1%  tt  >  S** 

lenaea  end   platea  are  usual;  baae.        '  uatte 

stalne  are  frequent .1;,-   present   on  tl©  beddln       It    (  :.     *Jo  fos- 
ella  eere  observ  rns  s'sle   In 

average   tMckneaf  ©   ale  la  f  aet« 

ma  a  ale  la  ber  A  In  laid  bj-   lta 

•tret:  Mltlae  »  aiore  de- 

tailed descrlptlona  aee  sd  ee  ,        ,        , 

lower  *:elf  c 
arns   a  Vale,  * 

at  ate  o-  •  drab  a  tales  '  ae 

of  lie  end  ear  •  -  rt  of  ibe 

op  area* 
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■  Beder  liweetone   (Table   1)   war  nroed  b     Contfre   ( 1   •     , 
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o  Beder  1  '  f 

jaewber   '  i  .  le  sm  le 

,  le  »e«*  lo*er 
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tSMMt 

j.  o^_  .  e   (Table  I)   i> 

named  ':  n   (1927,   pr.  ,  , 

loc  located  eec.      ,...,.■         .on 

fara  6   ^jIIcs  aeu  ,      <■    : .  .;•• 
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cos tat a,  rasaa,  '  t a  •£•»    i  , 

■uanal-  .        he  average  1  no  is 

ab<*.  *bs 

aide  bene  ■   Cottonwood   1  <  .  '  - 

ally   cov^rrd  eitb  »  »    *>orott8,»   aqnarr  ,    I       si    are 

e  ean  et  *>r.   Ic- 


oee  wr  >  ■. '  e  re      ' 

'.(3-  led  dr  OH* 
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crop  are*  there  M"  two  :  '  e  beds   aepcrated  Vy  a 
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I  Si  LLflL  ^«b»T.  !•«*  s'-  ale  *«   I)   *aa 

named  ,        .        ,       ).  Xeeall 

la  «   •  1&1  *a 

t  «nd>- 

overl '  ■ « 
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ar«  m  '  o«^   af  '  » 

Oood  aurea  "  «tn  :*ved   In  road  c  --i  t:e 

,      ,  .,      .  «,  ••*« 

..    K  •  *•»  •«  w»ll   *s   la  e  bank  of  e  a tree 

{  aec i        ,      .  . ,      . 

ooaer  eonalate  of  ves 

'  ored   ?   nle  i      PMA«  live  i 

poaed  >  Joalrv  ;aleereoae 


neea  of  tY%  Fooaer  - 

■trat :  t>oalt  sest< 

allad  dasc  ns  ae  20,  21,   2:  , 
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in  t  *o  '  *  N0«  :■,.:.,,:'.,  - 
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.roon  eta'       .  e  ad   la  silt;,    e  a. 
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gre>  to      ,  and  .        al  limestone  layer  M  - 

talnr  '  Awlculopecter     lentalls,  Pol  - 

pora  i  *"awn  orus  sp»,  and  crinoid 

colusnnals.  Al~ae  occur  local!       •  upper  line  stone.   !le 
everace  thickness  0     s  llr     e  Is  about  4  feet. 

leburf*  sel.  but  occa- 

sionall;;  a  small  bene*  can  be  Identified  between  tie      I  and 

Eiss  llraesl 

ft,                    aeg  can  best  be  Identified  in  ti^e  field  by  two 

Mtt    a  dark  e  parting  and  by   Its  presence  above 

tie  Bias   limestone   (For  led  de3cr5;                         eaaured  sec- 
,    £2,   and   23). 

Pscles  Cl-anres   in  tie  .          ere  were  no  important 

fades   cisn.res  noted   In   I  *n  Rile:   Coon      . 

Ea  i  ale 
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8  1.     A   tUrd  exposure   of  t'.  is   s   ale   is  ex!  ibited   in  a  road   I 
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Areal  Distribution.     T:  e  ?ort  Ril«  estone  crops  oat 

in  Ue  central  part  of  ?lat«  I).     The  principal 

outcrop  belt  of  tic     ort  extends  fros  Cleburne,   south 

to  Randolph ,  and  west  to  Keats  »>  ere  t\e  belt  leaves   I 
county,     T*o  outlines  of  Ue  Fort  Rile;;   limestone  aro  present 
tvo  salles  east  of  Orden.     Partial  exposures  of  thla  limes  tooo 
can  bo  seen  anyatere  on  t!ii  outcrop  Xiao*  eat  one  waa 

examined  In  a  road  cut  in  the  H»$  1F,$  sec.   6,      .        '•,  R.  SSM 
in  an  old  quarrj    in  the  SE&  **4   eee.  £   ,   v.  . ,   R.   ?  E,t  end 

in  a  road  cat  and  atream  bank   '  a  canter  of  the     E;  sec,  4, 

T»  8  S,t   R. 

Description  of  tie  Kembcr.     The  rort  Riley  conalata  of 
massive  limestones  in  wllch  tUre  may  be  atale  part         .  :a 

of  the  liaestone  ledges  ueuellj  weeUer  to  for*?  lloeks,  othera 
to  form  plates.  Tie  limes tonea  rense  free  feirlv  I ard  to  aoft 
and  ere  somewhat  dolomitie.     Tboy  are  usually   tan  to  - orango 

and  weather  tan-gray,  a  ehmle  parting  la  usually  present  near 
Ue  base  of  ttle  limestone  a— bar.  «re  t&PM  "rim  rock* 

ledgee  prearnt   in  the  Fort  Itlflf   at  type  locality  but  a 

two  were  noted  in  Riley  Counts   exposures ,   one  near  the  base 
and  the  otJ-er  in  tie  riddle   part   of  limestone.     Tie  "rim 

rock"  is  a  nassiwe  ledge  of  limestone  and,  being  moire  rasiatsnt 
to  weathering  and  erosion,   it   for-ss  a  eon*  I   the 

shoulders   of  mans   hillaidea.     This  mas? ire  part  war lea   from  3 
to  6  faat   thick  and  usually   becomes  poroua  wlren  weet    ered,     Foa- 
alle  idr  t*-e  Fort  K'ley   liiaestone  aret     A?.bocoella 

expanse,   ecMnoid  spines*  Derb/ia   crass  a,  pictyoolost.ua  a   ,, 
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crinoid  eoltamala,  Hhwafeoppra  I    , ,   Feces telle  ap*,  Itekella 
atriatocostata,  end  brectlopod  frag-sents*     ?f«  average  thick- 
ness of  the  Fort  Rile:    limestone  la  about  35  feet. 

e   Tort  Rile}    la  esr '  :  sed  b^    lta  thlekncssf   "rt» 

rock*  exposures,  and  strstlgraphlc  position  above  the  Florence 
limestone  (For  detailed  descriptions  aee  -aeesvtred  sections  31, 
32,  33,  34,   3%   M,   •»,   3%   39,   40,  41,   and  42). 

Facie  a  Changes   in  tie  Bffl  full  t>  ic  knees  of  tie 

art  Riley  limestone  was  obtained   In  tmXy  one  exposure   (-aeaa- 
ured  section  3^)   and  verlatlona  In  tfce  thickness   of  tie  unit 
could  not  be  determined*     The  part   of  the  Fort  Riley  known  as 

«i  *rl*i  rock*  is  variable  in  lta  position  wit  bin  the  member 
and  may  occur  either  at  or  n  «  be?e  or  in  the  Middle  pert. 

In  aoet  exposures  in  tMs  county,  however  ,  ■  *rlm  rock*  oc- 
curs near  tie  base  of  lis  .  "rim  rock"  attains 
a  thickness   of  6  feet  near  t*e  center  of  tie  outcrop  area  and 

'.ne  slightly  toward  bot<    Ue  nort'    end  sout    .        lis  number 
is  made  up  of  soft,  a hale««eet taring  limestones  in  tfetj  nort   - 
ern  outcrop  area  but  beeosies  raore  massive  and  herder  limestones 
In  the  aoutiern  outcrop  aree#      It   la  difficult  to  define  the 
contact  between  the  Fort  end   t  U  ever lies   '    . 

e  blue-.-rs     color,  tflcJ    is   c'^ract  eristic  of  sosae  exposures, 
la  onl  1. 

Do- le  tfemlal 

:e  a hale  (fable  I J  waa  named  by  Proescr  (1302, 
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predonlnen'  scales  but  usually   contain*  one  or  wore  thin 

lenses   of  limestone  most   often  present   in  it*  -Addle  or  lower 

rt  of  the  laeabf  r.     ffei  es  are  sllty  via*  sowe  cle?  inter- 

mixed, or*  fenerall^  cslcareoua,  annU  ore  gra><,  gwgroon,  olive 
drah  and  occaaionell}*  maroon.     Tie  maroon  sone  is  usuallj  In 
the  middle   part  of  the   !olsaB*vllle  but  ia  absent   in  sowe  ex- 
posures.    n«  limestones  are  soft  and  usually  argil  la eecua  but 
locally  ■•$  be  dolomitie  and  arenaceous*     T^  e  limestone  lenaea 

aw  pene contemporaneous  folding  in  the  nort'ero  part  of  the 
outcrop  area  and  may  contain  mierofossils.     Tie  average   ■ 
ness  of  the  Holmeswllle   a?  file  la  about  19   feet. 

The     olrsesvilia   shale   Is  readily   identified  by  ita  stra*    - 
graphic  poeitlon  betwee  H*ft  Bile?  and  Towanda  limestones 

or  detailed  descriptions  aee  measured  secttona  tr ,        »  3% 
30,   40,   41,   and  42). 

secies  Ci.ar.xea   to  Ire  «i:  •  lmesTtlle  shale  ia 

^okest   in  the  center  of  Ue  outcrop  area  and   t*'na  toward 
e  northeast.     Its  thickness   ia  a  constant  tMclraesa  in  11 
southern  half  of  tt»  outerop  area.     The  lencet  of  limestone  are 

in  the  so1  nppesr  in  t" •   -ree  west  of  Keata 

and  in  tie  nortVeestern  pert  of  the  count?.     Tie  limertr>nee 
correlate  wit  J    tlree  lenses  southwest  of  Winkler. 

Towanda  Limestone  Kember 

Kerning;  of  the  Kemt^r.     The  Towanda  limestone   (Tabic   I) 
was  noised  b\   Hoore   (1320,   p.   fl).  e  type  locality    is  in 


thft  western  part  of  tha  El  Dorado  oil  Held  near  Towenda,  E     - 
lor  Count},  Kana.     Faf.    (1921,   p*     4)   designated   the  Towanda 
lines tono  eo  a  bed  In  the  Dojle  a  Vale.     Condra  and  Up:  I, 

p#  44)   designated  tie  Towanda  1'  M  as  the  middle  rteabrr 

■  c!  ale,   tba  classify  followed  in  tMs  report. 

Towanda  limestone  overlies  olmeaville  a^ale  and  un* 

lies  t\  e  Oage  sVsle. 

Ar  al  Distribution.     Tie  Towanda  limes  tono  forma  I  Tst 

prominent  bene*    above  limestone   (  I)  •     It 

crops  out   In  the  nort •  «•  '   t*e  ;   end  I  prominent 

benches  east   of  and  vast  of  Koots.     THe   lhnestnne 

out  also  near   tie  southwestern  comer  of  t^e  count..  •     "e  To- 
wanda limestone  is  well  displaced   in  rood   cuts  west  of  Easts  in 

.    .     ,       ,  1       .,       .  .,    "  tMs 

.    ,   T.   ?   ;..,  I..  .,  i  £*i  8Wi  sec.   17,  T.  7   •  ., 

p»8crlpt;on  o  £.     ***  Towanda  limestone  Is   lard, 

dense  In  aoae  aonee,  massive,  and  weathers  to  small  blocks  and 
plates.     It   Is  grey -ortmrc  to  tan-brown  and  limonlte  stains  and 
nodules  appear  abundan  surface.     Ver  n  shale  part- 

Inga  era  locally   preae-   '.     I NNM  h ontemporaneoua   folding  l»  f  - 
Hbltcd  ■  somtfeern  ene  crops.     Jewett  (1939, 

p.  ^1)   reported  flint   ir,  this  1!  mas  tons   in  sn  exposure  north  of 
Leonardville.     Mterofosalls  era  abundant   in  the  bassl  ledge  of 
li  member.     The  average  I  ess  o  Towanda  limestone  is 

about  12  feet. 

It   la  easily  recognised  by   its  tMekness,   color,   b}   a-rsell 


blocks  and  plates  found  on  the  weathered   surface,  and  Its  po- 
sition above  the  Fort  R. :  .  hmestc-ne   (For  detailed  descrlpt! 
see  Measured  sections  36,  37,  81  ,        ,   40,   41,   42,  43,   and  44). 
Fades  Chaises   In  the  h_  .      A  tendency  to  become  some- 
what thicker  toward  tie   south  Is   the  only  facie  changes  ob- 
served in  the  Towanda  limestone  as   It  Is  developed   In  Riley 
Count.  . 

Gage  Shale  Member 

Naming  of   tie  Meab(  r.     The  Gage  si  file   (Table  I)   was  named 
by  Condra  and  T7pp  (1931,    p.   48)    from  outcrops  between  one  and 
two  miles  sout'    of  tie  west  side  of  wymore,  Ga.?e  Count:,,  TJebr, 
The  Ot  ale  overlies   the  Towanda  limestone  and  underlies 

the     t  ova  11  limestone. 

Arcal  Distribution.     Outcrops  of  the  Gage   shale  almost 
lnvariaW^W*'  associated  with  those  of  the  Cresawcll  linesitone 
(Plete   I).     Tie  upper  pert   of  the  9i gi   shal*,    In  most  outcrops, 
is  exposed  beneath  the  Stovall  limestone*     ^ood  exposures  of 
this  shale  were   found  In  road   cuts   In  tire  MK$  SE$  sec.   19,  T. 
7  S.,   h.       :.,  and  in  the  KEi  ML*   sec.  25,   T.   7  B.«   R. 
The  upper  15  feet   of  this  shele  were  observed   in  a  roadside 
dltc'r    In  \  sec.   31,   T.   9  »•,    R.    5  E. 

Description  of   t he  Men'  <-r.     The  Gajre  shale   la  predominantly 
maroon  in  the  lower  two-thirds  and  tan-gray   to  gray-green  in   I 
upper  third.      The  maroon  sone   is  mottled  wi  oen  and  contains 

aorce  well-defined  thin  preer.  lenses.     This  shale  Is  composed  of 


silt  with  some  elas   and  is  Uln-bedded  to  blocks •  iroon 

series  ere  noncalcsreous  but  t're  others  arc  at  least  s 
ealeareous.  In  limestone  lenses  occur  In  tie  upper  pert  of 

the  Oage  e  eastern  part  of  Its  outcrop  area.     The  follow- 

ing fossils  are  generally    pre  La  the  upper  tan-grs:-  to  grc  - 

green  shales*     Per'  rassa,  __.   c^nbula,  D«    -  parcreT^slsy  crv- 

noid  coluanals,  . ,  .?ora   i    .,  ope c ten 

occld  entails ,  oporo  s*. ,  old  spines,  and  Diet;,  ocl 

astsrlcanus*     Tie  av  -nean  la  aeaber  Is  about  38 

feet. 

The  Oage  stale  Is  recognised  in  the  field  •  position 

benesti  the  easily  recognized  Wlnfield  Uaestone  (For  detailed 
descriptions  see  sssasured  sections  42,  43,  44,  4  5,  47,  49,  and 
49)  # 

fades  Changes  in  tie  Me.at     . ■  ♦     the  Gage  shale  thicken* 
toward   tie   northwest.     Two  limestone  lenses   am  present 

in  this  shale  In  an  exposure  northeast   c  hut  c  m 

limestone  was  fovsid  In  an  exposure  In  tie  northern  part  of  t're 
count;  . 

Winfield  Limestone 


The  Wlnfleld  limestone   (Table   I)   was  named  by  Prosser 
,    ppm   £4-    '    .      Its   t\pe  locality   Is  in  the  vlc!nlt;;    of 
Wlnfleld,   Cowles   County,   Kens.     Prosser   (1     '  ,   pp.   64-C6) ,   In 
naming  t?is   limestone,   called   It   t'e  Win field  concretionary-  lime* 
tsfta   and  later  (1902,   p.  ?15)    class    fled  It  as  a  formation. 


Baas,   (1929,   r  .        )   defl  ft*  to  include 

only  the  beds  now  known  as  the  Cresswell  lines 'one.     Centra 
and  Upp  (1931,   p.  .49-  "D    dlvldec  -Infield   1  to 

**well  limestone   *  >art,  ^ant  shale  In 

.middle  pert,  end  t  ovcll  line*  o  basal  pnrt. 

Store   (1936,   p.   12)   rave  ame  c  a  Uses  tone  neaber  to 

uppsrsost  beds  of  the  ST  Itsteatone.     Poorr,  Fr/e»  and 

Jewett  (1944)   accepted  the  definition  "<ffinfleld   lltaes 

jaadr  ondra  and. Upp  and,   in  so  doing,  dropped  tie  luta  as  a 

separate   strati;  ;nit# 


dvrII  Limestone  M 


Sanlnr  of  tovall  limestone   (Table 

was  nawad  \  ,3ra  and  Upp  (1931,      .  .Tie   type  locnl! 

Is  In  tba   valley  bluffs  of  Doyle  Creek  sr  tovall 

elevator  and   X'rrm  end  7  miles   southwest   of  Florence,  Marlon 
County,  Kans.     Tbe  Stovall   limestone  ovrrlies  the  Sage  flhsle 
and  underlies   t*«   Grant  shale, 

Arral  Distribution,     Outcrops  of  the  stovall  limestone 
alsaaet   inv-rlabl*    ere  associated  wltv    those  of  the   Cresawell 
e   (PI fit c   I), 

Description  of  the  *anb/ r>     The  stovall  limes ton*  Is   hard, 
dense,  massive,   snd  west i«ra  block;?.     I<    is   gpsa;    to   tan-gra- 
frash  exposures  snd  weatlers  light  gray   to  tan.  les, 

usually  iron  stained,   are  abundant   in  this  liaestone.      FOssUs 
found  e  stovall  arej      crlnold  coluanals,   1-1  ct-  ocloatus 


&££l£™&L  >ortloeklanus.   «'    '      l<5   spine*,  Folypora  an.. 

2.  o?»ta  *n<*  braaMopod  frepMnl  •.     ?'e  Average  t! ick- 
nesa  )t» 

'-a  limestone  la  eae'l     rocosnized  In  the  by  Ue 

I   cl  ert  bejad  and  a  relative  thinness   (For  de- 

tailed dea:  -*e  measure*!   sect '   ns  42,    *3,   44,   4,   4    , 

Far  lee  Changes   '  nees    -  rail 

limestone  varies   fror      .  of  Its   car  - 

op  area  to  0.25  foe  e   northern  part 

of  tie  count;,   w;-ere  it  raaj  be  represented  by  a  line  of  cSert 
nodules  only.     Alt:  ou;  re  are  minor  local  varletlone  In 

Ickneae,   the  regional  tendency   is  toward  U tokening   toward 
the  aowfcbwe 

Grant  CJale  Member 

Warning  of  t  e  Vfdb  -     .        be  Grant  shale  (Table  I)   was  named 
for  Orant   Townahip  In  Marion  Count,  ondra  and  U;rp  (1931,   p. 

SO),     ?' e  t;pe  locallt;    la  between   5  and   I  sailer?  nort!    of     lor- 
ence.  Kens*     TLIa  unit   ovcrliea   tic  ne  and  under- 

lies -esswell  limestone. 

Area!  Dla.tr  IV  .      Omterepa   of  t  shale  almost 

invariably  are  essoelated  wit!    tVoae  of  Ue  Cresaw*  -jestone 

(Plete  I). 

Description  o  nt  is   sllty  and   cal- 

careous, -bedded  to  block:    stale.     It   is   tan-^ray  and  weathers 


tar.    •  ; oa.it la  observed  ale  er    __        ovate, 

£•  i         ii£.»     .  *  c"«ag( »  .  •      >  :±r 

ear;  i-  .   ,.     aortic  ,  oluanals,   e«  id  aplnea, 

pore  sp.,  122£5.  SP»»      i^orlaaa   "  » 

.vlculopoc'cn   oc  alls,  and   an  ex<  re- 

cod  ssicrofauna.  "teas   of 

ate  act     .       I    t. 

La  aisle  la  boat  recognised  by    ita   strst .  ion 

In  the  Mnfiald   limestone   (For  detailed  dea   .        iona  see  «eaaured 
sections  42,  43,  44,        ,        .    .    ,        i        .      -»  and   51). 

Fades  Changes   In  f  e  Meabf r.     The  Or  a 

end  thin*  locnll    .     The  -axisnaa  tllckneee  la  11.;"  ieet,   In  I 
southeast  corner   of  the  i  »    and   tbe   ninlraum  I  ,      . 

feet  area  found  near  the  nor  boundary  of  f.e  coim:    .     Saall 

secondary  atructurps   loos 11,    developed   In  tie  underlying   jt avail 
limestone  tend   to  five   Inaccurate  indlcetlone  of  the   tl  Ickneae 
of  the  Orant   el  tie.     Fosella  var>.   In  abundance  fron  one  expo- 
aure  to  the  next  but   tut  of  e  rellroad  cut  west  of  Hale  con- 
tains ft  most  unusual   abundance  of  fossils. 


Cresswell  Limestone  )?■ 


Xoabcr.  Tie  Cresavell  liases  tone  (Ttblo  1) 
was  nesed  bj  Condre  and  Vpp  (1931,  p.  51).  The  t..-po  locality 
le  on  the  east  aide  of  a  golr  course  In         >ec.  18,  T.  34 

.,   .     .      e  eastern  edge  ■     ansae  CI:  ,   resawcll 
Towns',  tp,  Cowle>  Cotnty9  Kens,  As  previously  stated,  Moore 


.   19]   designated  the  L  '.aeatcne   as   the  top 

of  t^e  Wlnfleld  11  e.     Litter,    -  owever,   tfoore,   Frie,   end 

Jewett  (1S44,   p*  163)    &.  e  Lata  liar  as  a  unit 

in  the  Wlnf lei  .  as  been  such   controver 

cv<  ■  definition  of  tie  Cresswell  and  Luta  llaeal    ncs. 

Jewett   (personnel   coaraur.lce  stated  tVe  betwaei 

*e  two  llaeetones  le  seldom  evident  end   favors  dropping 
terra  Lute  enti  .     Frest   ex;-  ield   In 

between 
these  two  ll:3ea ten ea  and  wc  ed  outcrops  onlv   suggest  e 

break  between  a  'neasive  basal  limestone  led?*e  overlain  fev  a 
lar>  •  -  '    weathered  staasl 

.     Tie  Ores  swell  1  me  outcrop  band 

is  west  of  e  line  extend  rom  Keats  to  Swede  Creek     Plate 

I),  '.'esswell  1b  ^er  etrr<  nits 

vicinity  of  Leom-rdvllle  and  near  tie  nortlwest  comer 
of  t>e   count;.      1  ov©3 1  ie  end  Grant  oleic  are  pres- 

ent almost  everyplace  'resswell  cropa   out*      ffcw  Cresse 

limestone  was  studied  In  a  road  cut   in  .   31, 


•  » f      » 

>    ...  -j 
sec,   -     , 
In  v 


•  »   In  s  railroa< 


-  i^  .,  '*.      U» 


■la 


C    IW| 


.,      .    .      . ,    in  a  roe.<3   cut   In   tie  !I 

.,     :  -  numerous  exposures  were  noted 


e a crip  e  Is 

jalve,  aedlu1  >«rd,   and  dolorel  .      It  weal --era  blc 

upper  often  It  corses  s  and  cavernous  is  bt 


weathered   and  usuall;    contains  numerous   celclte-fllled  peodes. 

.-es  swell  ia   tu  -  .ay  and  usuall  rs 

tan-gray.     Tie  follow'.:  :ur  only   In  its  lower  part: 

abundant  of  eel lnoid   s  d  numerous   crlnold   coluaanals   and 

bracliopod   fragments,     T're  av  if  the  -well 

limestone  la   about  12   feet.     A  pr  aainent  t  t]  c 

formed  by   the  Creaawell  limestone  and  a   second  smallar 
la  developed  when  t?e  full  tMekneaa   o:    t>e  ca- 

ent.     Numerous  sink   roles   occur  In  pas avail   ta  the  SW^ 

see*   6,  T«  9   :  . ,    .  .  .      1      recent  ;ears,  •  older 

sinks  have  lecome  filled  in  with  ailt  and  new  ones    have  appeared, 

a   Cresswell  limestone  is  easily   recognised  by  Its  mas- 
sive  3  limestone,   at  ce  of  ectinoid  spines   In  bas- 
al part,   and   I          •  Identified  'Uovall 
cstone   (For  derailed  descriptions  see  mer  sections  42, 
43,   44,   45,   46,   47,   43,    49,    "0,    and     1). 

in  m«     Wo  obvious 2        "  -niflcate 

fades  changes  were  observed  in  the  Crcsawell  1*  in  thia 


Odell  Shala 


iell  si  ale  (Table  I)  waa 

named  by  Condra  a                                      ■>).  locality   la 

in  a  ravine  and   alo-  and 

2i                east  of  Odell,                           ,          -  .  r>p 

(1931,    p.   49)   designated  tYe  Odell   shale  asal  member 


Ill 


.  !oore   (  .      .  eleweted   the  Odell 

le  to  the  rank  oi    •  ,  .nent   li   accented 

I  ere.  Odell  -3   unc 

lies    the  Erl<3«r  lleteal 

Area!  21  •  ' 

var  are  as  deleted   wit  e   of   tl  e    ' 

(Plate  I).  -dell  is  well  e>  ft  re  it  sou?    - 

wett   of  Ms;      ■  ••<        »  •»      •   •'•      •  »   ar*d 

the  upper  In  a  ro<  c  , 

T.    c  •-.,    .  .  .  c  upper  part   of  f  e  Odell  a' ele  usually   Is 

i  lost   of  t'e   outcrops   of  . 

f:tion.     T^e  -   '-■' 

to  -laroe   ,  ottled  wH'      re  en,    '  I    lo 

r-    -  -opcr  por    .  ft  noncal- 

careoua   allt  wltl    s  -we  clr-    .      7c   average  t  "Well 

about  25  feet. 

Sell  lj  et 

Ick  raero  ■  and   i  +  a   str.-         -      '  1c  'e 

eaall  -stifled  Nolan  Itweetoe  •»  derail  :ia 

see  nensured  ,        ,        »        »        »  )• 

vatlcna 
lndlr  toward   I 

went.  western 

- et  In  the  nor'    •       tern 


Nolans  Limestone 


Tie  Holana  llaeatone  wea  named  b\   *foore  ->)• 

e  type  locality  la  In  the  v  -■         i        Uu  railway  aid- 

ing near  Bewona,   »aaMngton  County,  Kens,     :*oore   (1        , 
defined  tHs  formation  a«  overlylnp  the  Qdell   shale  an  >r- 

lylnf,   tie  P*arl  aiale.     1*1*  Nolans   ItaeeteBt  la  composed  of  t  e 
^j  lltaeatone  member  ippor  part,   the  Paddock  shale 

member  -alddla   p«rt,   and  t*e  Xrlder  1  .no  meraber  In 

tlr   lower  part* 


•dor  l  '   r 


->g  of  fro  Haaber.     ~"  e  Krlder  llsjeetone  eaabey  (Table 
I)  waa  named  b^   Condra  and  1,   p.   60),  o  lo- 

cality la  In  a  road  out  ider,  Oage  Count.  f 

flebr.      Condra  and  Hop   (1931,      .  Hied   *  *r  lime- 

-<e  m    t'e  middle  member  of  tve  Fnterprlsf  .  ore 

(1  Mf  p#  12)   discarded  t  ante  t  lea  end  placed 

■   Krlder  llsMetOBe  n«   tve  lower  awr  lana  llrnt- 

•iem  .  rl4e*  llajeetona   overlie*   the  Odell  e^ale  and  under- 

lies the  Paddock  shale* 

hi.  'atrlbutjor. .  opa   of   fctri  §  al- 

most  Invari^ly  are  aeaoelated  with   tJose  of  ^e  fir  on  lime- 

atone   (Plnte  I), 

'erlpt -  t_c  Haajbay.     TKe  Krlder  la  a  soft,  -    .a;  , 

dolomltie  limestone  that   tea  a  s>.  -#.     This  member  la 


usuall;.   composed  of  two  thin  1  s   sep     sted  by  s  wi 

srale  parting  but  I  r  become*  a  single 

W.  ^ed  of  limes*      r.        osslls    fo  arex 

Pleurop  orvia   e    .,  . »    <„ 

dent  a.    e.  «    tl 


ia  .  so  does  uo1 


kne  s s   o 

e  cons  pi 


.,,—      »  _      Vs.- 


strati  position  bftlae  tie  gton  r  de- 

tailed ons  set-  neasured  «<•  .         ,        ,     4,        ,        , 

,    end  5'  ) ♦ 

^>es  In  tie  Her.tr:  .  I    "«aess  of  tie  Krtder 

Unci*  one  regains  i  -nstsnt   in  tlis   I  '-t 

appears   to  be  si  -ess   t  eastern  pert   of  Its 

outcrop  area. 

Paddock  Shall   Baal  i  r 


od  by  Condre  end  Upp  (1931,   ?•   61)   from  outcrops   In  ft  road 
cut  I  wile  eout!    o  ,  -ock  Tow. 

Tley  listed  Ue  Peddoe*  s'aie  as  tie  top  aeaber  of   t!e  l-nter~ 

.     Xoore  (1  ■■   ,      .        )   leter  d  WAw 

prtae  as   a  foraietional  unit  end  designated  tbe  P»c  as 

tse  middle  ssesiber  ■  rorraa'         .      ■  ' <    Paddock  sVale 

owerlles  r  ll«e<  and  underlies    I  -gton  llae- 

stont  • 


Area!  Dial  .      Outcrops   o  Paddock  sale  alaost 

variably  are  associated  \  ss  of  the   Taring  ton  Haas  tone 

(Plate   I). 

I-. on  o_  ,  Paddock   is  a   t*  In-bedded 

to  bl.  o  oli  at  we<  an.      It   is 

coeposed  ait.  ar  of  nonet  us   claj  or  a  silt.         era 

is  a  conspicuous  calcareous  Bona  in  the  southern  outcrop  srea 
in  tie   lower  pert  of  t  a  member.     W^'ildt  wloulc 

dentails   occur  on  sows  c  snes.     The  average  thick- 

ness 0  I  unit    Is    about   13   feet. 

e  Paddock  s^ale  is  easily   recognised  by  its  nearlr,    cou- 
nt  t-  ickneas,  genera}  lor,  and   its  stretlgra 
position  wit!  In  tie  Solans  limes  ;eteiled  descriptions 
see  measured  ee   '.,,,,, 

Facias  Changes   in  Uc  &e.         .     Tie  tl  ickneas  of  tie  Pad- 
dock shale  varies  aosewhat   eve  county.  Is  evidence 
of  slight    thickening  tovard    6N   nor  t  we  at  a  oward 

.     fc«  Paddock  is  clayey   and  none al car ecus    in  t;e 
sout'em    port  at  be  cooes  progress  ivr  -:»e  ail 

and  calcareous  tows  i  nort    . 

rinerton  !  ' 


"r  ••:■•    ••  ■'"  t|f   tssitbvr.     :"-  ■    Kerington  Haas  tea*  (Yabla  I) 

was  named  by   Beede   (13      ,      ,  )    and  cd  aa   a  -art   of  tie 

Marion  stage.     The  type  3  .   the  i  eri-    - 

,      icklnson  Count *«  Eans.     Baas    (  abandor^d  the  Marlon 


formation  as   •  st.  -J  elGva'.ed  --on 

XImc  -on  on   the   'unsner  gro     . 

uoore   ( .:       ,      .  later  ngton  limestone  as 

top  lumber  of  the  Holana  11  .  i«~ 

n«  overlies 

foraa 

e   ie  exhibited 

In  numerous  ©*  slf  o:'  '. 

I),     This   IIsm  alon:; 

aSarj  '  ts  area  of  outcrop  es  m  fw  east   as  Riley, 

lalsbu     ,  ,  Odoll 

shale,  t>e  Krlder  lte<  ,  •  Paddock  shale  mm  present 

almost  all  of  tte  outcrops  In  art  '  »  lisaastoaa 

appears.     Good   a*  a  of  the  Harington  were  in  road 

ic.   G,  T.  9      .1  . » 

cc.    1,   T.  ., 


. 


sec.      ,      .  .,      « 

sec.         ,  •  » 


, 


hard  dolooi 


w 


>M      rt  •<-«. 


-s.     Tha  13  ia  maaei- 

plct; ,    and   ha a  a  augnr 


m  Is  a 

- 
err  :    to 

;c  reseni. 
osa ! la  observe 
arat      Pl_  .,        ...  •  >      ._.. 

nlopocten  occldcntalla  and  Ioxone'SB  sp.     Tfee   ."vrrege  t 
of  tMa  limeatone  la  about  7   .,       . 

ne  la  easily  recognised  by 


•:    - 


ckness,   color,  Lte  soft  dolosiitic   -mature,  nollusean 

faunn,  e  proralnen"    hillside  de- 

tailed desf  "*!«  see  aor  sections    ■'...,        ,      4, 

57,    58,   59,   end 

■   Leonard! sn  aeries   {T  t)    includes   strata   iron  tie 

top  e  Kolanc  ton©  to  the  base  o  rae  sand- 

Leonardian  series   Is   composed   o  -Tippcwalla  end 

Subbv  oups  or  wtlcj    01  •  basal  pert  of  fcfce  older,  under- 

Bf  Suamer  proof  crops 


■roup  (Teble  I)   was  nested  by   Cragin  (1 

e  toll  In  rslele  represents 

roup   '         " ley  Co  . 


■"knees   of  al 


-lc 


SaminR  of  t  The  Wellington   shale   (Teblt 

w*53  named  by   Cretin    (1        ,        .        -    ',•      r«  outer-  e  vt» 

tt  Sellin  ,  ounty,   Eans. 

,        .      ,        )   described  the  "  .  stale) 

end  classified   It  as   I  "onset Ion  o  ■    Blue  series 

end  Frosser  (lG©7f   pp.   04*4  -luded  tte  sasae  s?  ale  as  a 

pert   of  tie  Barien  fomatlon*     Uumcroun  autlors   included  the 
WellinPton  shale   in  tie   '  aoasures"  and  ottere  defined  it 

as  a  rseab- r  of  the  Merlon  fonaetlon.     Bass    (192.)   redei  "tned 
s   sequence  of  streta  enc  ided   ell  beds  between  t'  e  "Red 


h%&a*  end  tha  Hari-  ll»f«tone  in  fie  tllfngtf  stale,  tVua 

e  "Sarion   .  .      sfoore   {10      ,      .12)   divided 

■  an  limes  ton*  Well*  ■    top, 

l   Donegal   Haw  ,  .Vrl  5!  alp  a* 

bose.     lioore,  (1944,    p.   10)    claaaifled 

ale  as   Ve  be  ^rae  1 1  on  oi  msner  group. 

-Ilea  tta  Velej  a  and  In  one  expo- 

Co-mt>   It  tmdarllea   t>©  Dakota  aandatone  but 
•IsewJere  It  la  overlain  a, 

Ar4  al  Dlstrr 
celly  In  areas  that  11a  east  and  ncrtlwaat  of  Leonardville, 
and  a  anew'  ct  more  extern  orf:- west  err.  of 

comit;*    (PI  .  la   formation  vaa  stxadied   In  roe 

T,  . ,      .  . ,   aa  well   eo   In  a  atreaa  br  ~W$ 

WJ?4  aec*  1,1.  . , 

Daacrlgtlon  of  tie  *tlon.  •  P«rt  of  tie  W«j  on 

osed  In  tlla  to-int-    canal ata  of  tan-gray  scales  cr 

and  lower  pert  and  ?aaroon,  *ee»  s!  alaa  In  tie  Kiddle 

.     ?ta  i^alea  are  t! 'n-bedded   to  block?  and  arc  aoatly 
a  lit**  «sd   calcareous*     1  *a  n   t En—brown  limestone  at  tie 

most  exposures  of  t^le  .  e  la  hard, 

a-  ad,  saaselve,   and  weatJera   porous1   to     1  le 

banding  appears  limestone  tn  t' c  noi  tern  part  of 

•   outcrop  ar^a*      Tie   2  ad   la   thought   to  be   tie 

equivalent  to  < be   "   ollanb'  e"   a  unit   cited  extensive- 

earlier  writers.     Rec  owev*  o  Senses  "Vologleal 


vc.      »e  dleoerdod  Uo  at.       .     mitt  «  Mil  >e. 

Only   fregornta  oi    fossils  were  found   In  V  It  limestone,     ffl 
igton  s*  ale  ttttt.  axlnrar  -mats  la  county  of 

tt# 

ton  t  Id 

Itt  atratlgrep  to  position  ebo  nston  li<s#stono 

and  by  t;«  * ! ©lionbers*  Usee  tone  proton  ~j?rt  of 

stoat  outcrop*  (For  detailed  dr  lont  too  oaaejred  teetiona 

90  and   60)* 

fftelee  eion&ot  J  e  bonoati   I 

Ilenberg*  aono  boooaoa  appro  c'  •  toe. 


STRATIQRAPJY  OP    '  BOOT   S 

Tta  Colorado  npoup  la   eonpoaed  of  tie   follow'rn?:  fo:  ns, 

in  deaeanding  order?     Slobrara  ehftlk*   Carlile  aisle,  SreenVora 
limestone,  Oraneroa  sr<le,   and  Dakota   sandatone.     Only   t!a 
Dakota  sand:;  tone  cropa  out  la 

Dakota  Sand a tone 


Ing  of  ton.     Tie  Dakota  sandstone  (Table  I) 


was  named  by  Seek  and  Harden  (16€2,  pp.  419-420).         e  sand- 
stones of  tie  Dakota  are  oungest  conaolidated  rocka  crop- 
ping out   in  Rile j   Coun'    .     TV*  Dakota   sandstone  laracd! 
overlies   t!e  lower  part  of  tie  Wellington  a  rale. 

Areal  attribution.     The  only  outcrops  of  tVe  Dakote  a and* 
stone   In  Riley  County   are  ex?oaed  weat  of  Podavllle   In  aace.  1 
end  2,  T.   6  SM   P,   4  E.    (Plate  :).  od  exposure  of  tHi 

formation  waa   studied  In  a  road  cut   In  It  i  I*i  aec.  1,  T. 

. |   R.   4      . 

Ptgcrlptloa  of  tt  e  PomaUon.     Tie  Dakota  la  reoreaented 
local  aandatonca   and  cengloateralee.     Tie  formation  la  com- 

posed of   sine  to  coarse   aand-aiae  grains  of  quarts,  predent* 
nantly,   ceaented  by  interetial  depoalis   of  calciara  carbonate. 

loaeretlc  sonea  are  composed  of  lron-ceiaented  sands. 
Iron  atone  concretions,  and  clay  balls.     Tie  beda  of  eandst  ne 
are  aaasiT*?,  weather  tlocky   to  not:-         ,   and   shew  aone  croae- 
baJdlnf.  t!e  conglor  t   rnd  sands t-nea  are  dark-brown 


in  color,     ft*   c.x  osed  ti  Ickness   of  tie  Dakota  varies   from  2 
to  5  feet  and  the  foraation  can  easily  be  recognised  In  t'e 
field  by  Ita  sandj   lit   c  v  detailed  de  i  aee 

aeacured  section  CO), 

Faclea  Changes  in  the  __c_  .     Bo  facies  ciangea  were 

observed   in  t!  at  portion  of  the  Dakota  sandstone  *  -rops 

out    In  tKe   cc 

Igneous  Intrusive* 

Tiere  ere   t  roe  exposures   of    'eneoua   rock  in  MM 

wllch  are   locr.ted   in  the  K^»  Nfe*i   st<.  .      ,  T«   9  S»9   K.  .,    in 

tie  sec.   22,  T.  8  £.,      .  . ,   and   in  a  stream  cut  in 

tie  NV  sec.  23,  T.  £      .,      .  .    (    late  I). 

c  exposure   locr.ted  e  Mi  Mi  aec.      ,      .  ., 


. ,   la  known  locall 
■n   (102.,      p.   1 

intrusion  as  a  serpent In! 

dot  ^nteir 

nts   of  filtered   ollv 


he  Pels  pi  .    :,*oore  and   »•   P# 

Sea  cM  bed  the  petror  Is 

,      r.rbonixed,   porphyrlttc,   per  - 
onerous  shale  xenolitl  s»  and  pheno- 
lth   soae  altered  augite  and  blotite. 
dwess   la  essentiall;    ser  and   calclte  wlti    con- 

siderable chromite  and   soae  magnetite.     T'ls   rock  gives  a 
piyslograp;  1c  expression  of  e  s«all  knoll  10   feel  and 

about  200  feet   la 

rr  two  Intruaivfa,   differ  fror  ^ne  a)  ov^  , 

a  presence  of  small  garnets  end  numerous  Use  ,        sle# 


end   c'  ert    fragments.     TJ  ere   err  no  phasic  1c  express' 


of  tlese  two  intrusive* • 

The  ege  of  these  Igneous  rocks  Is  believed  to  be  lete 
laeeous* 


s? 


QUI    dl  3L00  V 


t  purpose  of  Uli  sect  lew  an  structural  zoology  la  to 
record  now  structures  located  in  tie  course  of  tie  field  work 
In  Riley  Count: ,   to  compile  «  listing  of  structures  previously 
recorded  in  the  county,  end!  to  indicate  the  relationship  of 
stretlgrapl:,   to  existing  structures . 

Tie  consolidated  rocks   of   Paleozoic  age  ere  Included  In 
tie  Prairie  Plains  monocline  and  the  north  Kansas  Basin  U.  M» 
Jewett,   1941,   p.   9>).     These  rocks  si ow  a  regional  dip  toward 

e  northwest  of  about  10  feet  to  a  >slle.  two  major  struc- 

tures present   in  this  count}   are  the  Abilene  anticline  and   t.e 
Saline  do-ae.  allna  dome  la  present  in  the  vieinit;.    of 

Zeendale  and  causes  the  Pennsylvania!*  rocks  to  crop  out  in  that 
area.  The  doate  Is  the  result  of  supra  tenuous  folding  of  strata 
ower  ■  rled  Hemah*  Ridge  ar»d  its  apex  Is  believed  to  be 

located  about  1&  miles  south  of  Scandal <  .  31p  of  tte  Per- 

mlan  strata  on  tie  west  flank  of  tte  dcrae  la  eleerlj  s-  own 
along  tie  south  vallej   vail   of  the  Kansas   River  in 
*%l  see.  £',  T.   10  ftM   R#  ©  F.  and  a  steep  southward  dip  can 
be  seen  In  the  strata  soutt   of  £eandale  in  sees.  1,1,        , 
and  1    ,      .    11      . ,      .  .   *s  veil  aa    in  a  small  knoll  capped 

by  tie  Amerlcus   limestone   in  see.  9,  T.   11  %,   R«  . 

steep  southeaster lj  dip  Is  evident   in  tie  Gro  ola  and  Seattle 
limestones  along  tie  east  side  of  sec.  22,  T.   11     .,      . 
Two  snsll  overt1  rust  faults  were  observed  soutl    of   Zeandale. 
One  of  tVese  Is  a  small   overt!  rust   fault,  discovered  by  Heff 


(1040),  affecting  the  Terkio  limaatooe  as  it   la  exposed  In  a 
stream  bank  In  tie     £$  SW$  tf*i  sec.    5,   T.  11     . ,      .   ~     .     ?i© 
©tier  known  overt Irust  la  ex!  '  J   In  t!e  Caneyville  limestone 

In  an  o\itcrop   in  a  stream  bank   tn  the  S*$  SW£  at.  .      ,   7.   11     ., 

Major  fault  a  occur  In  sees,  3    ,    :  ,,   14,  25,   2*,   and  Z   , 
T.  11     .,   K,  8  E.   (PlRtc  1).        Lgbl  faults  are  mapped  In  this 
area  and  tie  maxiHua  displacement,  about  10  feet,   la  developed 
alone  *  normal    fault  in  sec.  13,  f .   1"      . ,      .8  E»     Strata  from 

e  Weva  limestone  to  Ue  Tlreemile  llmeetone  have  been  dis- 
placed is  raile-long  fault.     Anotler  major  fa-It,  is 
about  lh  miles  long  and  «»  owe  a  displaeement  of  *bout   5  feet, 
was  found   in  sees.   W  and  3f,  T.   11  3.,   hm  Q  E.     All  o 
feulta   in  this   area  trend   toward  the  nortlwect. 

The  ."hilene  anticline  ia   tie   1  rneet   of   the  major  strue- 
turca   in  Rilev  County.     Tie  axis  of  tils  antiel'ne  extenda 
alon^  a  line  froai  Kara? all  Count}   von'  inkier,  west 

of  Leonardville,   and  aoutlwr  nla.     Tfeis   anticline  is 

sponsible  for  tie  outcrop  of  older  Permian  strata  in  areas  in 
w!  I  ej  would  otherwise  be  covered  er  ov 

rocks.     '  teep  southeasterl;;,  dips  of  tie  Port  teutons 

acre  observed  on  a  hillside   in  the  s<?utlc<ro  pert  of  sec,   1,  T. 
6  i#a   R»  i      0t>«r  changes   In   tie  regional  dip  of   t  ft 

r.ilc  o  acre  found  alen£  north  Otter  Creek  end,   in 

ice  II  ne,  nort!    and  nortleast  of  Winkler.     Significant 

dip  lave  been  observed   in  tie  vicinity   of  Winkler 
end  along   Fenc;.    Creek   (Plate  I.  . 


A  smell  s^ncline  In  the  northwestern  corner  of  Kiley 
nsty  was  discovered  in  tie  I  I  is  field  work  end  is 

pro'  responsible  for  led  exit  e  Dakota 

outlier.  structure  la  also  reflected   in  tie  Kolans 

stone  er  ■■'.  out  west  of  Bodavllle.     Qt*er  structures  related 

to  the  Abilene  anticline  were  observed  aowthvi  "  «inV 

Reversals  of  regional  dip  are  well  displayed  In  sees.  2,  10, 
11,   14,   X&$  21,   22,   and  25  and  parts  of  adjacent  sr  s  in 

T.  ?     .,  :..  .     A  steep  eastward  d      ,     ossibl     tie  west  limb 

of  a  ayneline  is  responsible  for  the  presence  of  the  Wellington 
stale  In  sec.   6,  T.  .,   ft.   6  E»  and  sees.   1,      ,      ,   10*   11, 

IS,   end  13,  T.  I      .,    ft.    5  1.    (Plate    I). 

Anotier  structure,  also  a  part  of  tie  Abilene  anticline, 
extends  fron  Bala  south  to  ftciwj   line.      ::c  dip 

is  sree  is    toward  the  southeast.     This  fold  probably  accounts 
for  the  presence  of  t  lans  lioeatone  In  t  res  (Plate 

I). 

re  is  soae  evidence  that  a  email  dorae  ajar  be  present 

in  sees.   23  end  24,  T.  . ,      .4  E. 

Snail  faults  and  flexures  were  observed  in  rsost  exposures 
of  tie  rtovall  li»estone  end  sorae  •  outcrops  of  tie  Y 

11  west  line  but  ere  not  Bewail)   reflected   in  tie    tUcker  lime- 
stones shore  end  below  t*eae  units.     A  r-yill  overt- ruat   fSSJ 
occurs   in  the  'itovall  IJaeetone   in  a  railway   cut   in  tie  RW| 
VBi  *ti  an,  or  similar  isinor  structures  are   far  too  msaerous 

to  be  cited   lore.     A  s^all  normal   fault  waa   found   I 
ehale  in  the  H)  see.  If ,  T.  7     . ,      .  .A  possible 


extena' on  of  tie  Abilene  an-     e  Is  reflected  In  t!«  Wlnfield 
lisseetone  eout1  of  Riley* 


p; 

Pennsj lvanien  Period 

c  sens   o  vanlen  period   covered  alno  t  all  of 

mid continental  od   Btl         .  -crops   of   I 

deposited   In  t!ese  sees  ere  reatr'ctrd   to  tie  er  of 

ad  88  far  vest  as    Ue  so  m  pert  of 

ill  as  oitcroT,  -rda 

little  evidence  of  l  oftl   v  He   o. -a:  r  of  t 

rorks  lvanien  and   is   productive  of  ore 

itagW    Indication   c  -ges    in   ;  ie  depos ' 

virori'f  nt   of   !  Lnentsl    area, 

l   bulk   o:  ted    li  Pennc  Ian 

seas  apparent  1     war-    erodi  ■  land  ar  as   tov  and 

southeast.     T're  scales   o:    1  'an  system  in  Riley 

Count      sre   i  La   f.  or-   t)  '  e ';:<■■•      ill 

tower d  eat   al "<  reas   t 

towerd    He  ?eat  or,   too,   are  con-  .  t 

of  the   a isle?  local   ar«»a   of    o-v  :    - 

ous    In  tl  west   to  noncslcr:  c  nor'  .  is 

evidc.- ■-•■  •  aheapell  «       mM 

vsnie  .  e   of  He 

Pc  /an Ian  seas  e.d    H  !    Hat   alt r 

•:les  and  tfcta  Its  e  were   caused  to  sited 

over  t'ls  .        '  Lll*rd  I    sad 


Tarkio  limestone  Indicate*  tiat  the  el  oral  ine  was  relatively 
stable  for  a  longer  intervr  e  deposition  of  each  of 

;  .     ^fone  of  tfcw  slalee  exl iblte  eny  evidence  of 
marked  tectonic  disturbances  during  the  tine  of  deposit! on. 
T1  e  color  r  stales  carles  from  tan-gra>   to  sr»7#  witl 

-i  interbedded  gr     -     oen  tones  and  assy  indicate  dept!    of 
deposition,  a  factor  ol   minor  flucuations  in  t  oreilne  of 

the  sea.     An  important  scries  of  oscillations  of  tie  Pennsyl- 
vanian  aj  or  apparently   occurred  during  tfe  t!rse  of  depo- 

sition of    tie  upper  pert  or  reek  ah*  e 

Ooneyvill*  liases  .      A   coal  lens,   indicative  of  a  swanp  e- - 

▼iron-     I  i    e  <*  *■  nee*  >  of  the  Tr*-*-.         reek  ahele.     Tie 

shoreline  swat  lain  «  west  of  this  region  lnes- 

much  as  swamps  are  nen-warirr.      A   carbonised  MM**  *    '  n- 

taina  numerous  wood  fragments,  occurs  in  tie  top  p  c 

Caneyvllle  limestone.     Tl  is  may  indicate  ai  -lived 

retreat  of  the  Pennsj  Ivaniar,  »' or* line  toward   tve  west   or  k 

>resent  an  unusual  influx  of  stresra-carried  "rial 

into  t^e  eea#     Tie  argillaceous   rrownville  limestone  slows 

I   storeline  lay   to  the  east  of  tie   close  of    the  NMN 
s^lvanlan  period. 

Permian  Period 

The  seas  of  tie  Persian  period  for  tie  ssoat  part,  were 
restricted,  in  the  United  states,  to  tVe  nidcontinentcl  region 
centered  a>  out  Texas,  Oklahoma,  and  Senses.  All  of  Kansas, 


except  possibly  tie  extreme  pert  of  tie  state* 

was  submerged  beneath  serine  waters  »t   Ue  be finning  of  I 

.     T'e  rocks  deposited   I  ac  scan,    * owever,  crop  out 

only  In  e  wide  belt  extend  Inn  from  Kerytvllle  toward  tie  s©\ 
end  sout.  least   ecross  the  state*     Persian  strata  conspicuously 
exposed  over  all  part 

from  tMc!    fcfaaj  were  subset  ©rodec* .  sa*ne  strste 

are  concealed  beneat!..  Crwteewewji  end  younger  rocks  throughout 
e  north-central  and  western  parts  of  tfae  state* 

Tie  evidence    recorded  Is  only   local  Indi- 

cation oi    I   e  paleogeograpl  1 c  events  teal  ensued  during  t 
time  of  dopos'  Ian  sediments*     It  ean  not  pc 

tray   tie  complete  regional  •«  but   should  contribute  to 

it.     An  example  of  tie  way   in  •.  a  atretlgrapMc  unit  at-    - 

led  or.!;,    over  a  email  area  may  lead  to  an  Inaccurate  regional 
interpretation  la   f  le  as   St  Is  de- 

veloped In  Riley  County,  .Its  tl icx- 

ness,   that  tie  Pcr-nlr-  reline  was   toward   t'e  nort'    or  n  :■     - 

west,  but  foa   11  leaves,   lenses  of  coal,   and  dar  -       ored 

tore!   si  ales,  vfeJ  araeterise  this  s!  orris  Co     - 

Indicate  tie  a^orel'ne   to  lave  been  towerd  t 
sout:    or  southeast*     Com-"  regional  'n  sast  be  ob- 

tained to  interpret  ace-  paleogeograp'rle  tlons 

extant  during  Persian  times* 

:  of  the  Permiar.  sediments  deposited   '  Ion 

ease  from  the  land  areas   toward   tie  east   and  southeast*     Tie 
tlick  limestones  and  well  developed   faunas  t  ^olfcampian 


ICC 


series    Lndl  deoor  la  quiet   o  *»•  wafers.      Tie 

a   3*  ort 
distance  mm  non- 

mcrlne  acnei.      Occc  1  loc<  of  coal,   as    in  1'  c 

Wast      :anc'.    si  cle   In  Pottawatomie   0 
shala   in  Gear:;    Courr     ,  swamps • 

a   in  ^lory  of  t!c  Perruian  strata 

ere  ao  and  i  oeclllet" 

•• 

■  on  variations   In   t'.  e  t  :•- 

■B  units  also  lead    to  .   of  a  s  line* 

b  are  a  It  her  constant   to  ~n  or 

'  cken  toward  and   tte  shales  thicken  toward   the 

nor'  ere  constant  in   thickness,      llrect'onal  tl I cken* 

of  tie  followl*)?   11        I    nm   and  shale  units  !e 

re  line  durl  depo-  lay   inased ' 

is  8iT.fi!     Falls      '  a,  Vie  ,         e 

tone*      lorena   s'  eh,  ,      "  ,  - 

aton  1 i. '        •         ,  ,      :  raesaile  1! 

llwsstone,      : -■vail   3  a   and  .  - 

recti  or.el  t! ickeninc   of  r>r  an  r.les  in- 

dicates a   scut'*  astern  •!  and   tVe  units  »1  'cate 

6   southern  shoreline  are   tl  inwall  lirac  ,  p  1  late- 

st on*  t      alem  Point,   si  elc ,        -  -  ,        vensvlllc  , 

ore   shale,    and   Irant   i  .      I  vidence   of  a  southwest    s'  ore- 

line   is   recorded   in  and  Os;-e  si 

units  w?  ic!    indicate   a  nort?  we    tern  i 


shale,  I'orrill  limestone*   Ode]  and  Paddock  shale# 

Fa  definite  evidence  of  tie  axis  of  a  loccl  Permian 

embay-ient  vensvill^         a  Is  found   "  I  area  frost 

tinkler  to  handolp?.  and  extending  toward  the  east  into  Potta- 
watomie C  .  a  axis   la  clearly   indicated   I  i 
rille  s  ale,  wile?    In  Uls  area,            «5©s  raar              k  beds  of 
M  moat   or  w:  1            *de  laterally   Into  chelea  towerd 
o  north  and   so:'    .              'e  vl«.              of  Wink        ,               ^per- 
meet  6  feet  of  Ue  hewensville  ebele  is  all  1                  .     Evi- 
dence of  tie  axis  of  a  local  embeyment  In  tJe  vicinity   of 
iele  ia  foand  In  t>e                                     ence  J          ones 
additional  field   i            In  adjacent  areas  will  be  ■            ed 
to  establir             axis             la  embedment  more  secure' 

■  evidenoe  of  numerous  minor  retreata  and  advances  of 
e  Peralen  slorellne   is   clearly  reflected   In  the  s!  files  and 
es   of   this  area.  Lnor  oscillations  Uy 

occurred  ma:  ^r'.nr-  tl  e  deposition  of  a  a  ingle  strati- 

graphic  unit*     Tie  major  pi  eses  in  tie  retreat  end  ad'.  of 

s^or^line  is  s!  own  by  alt«  as  stone  end  a  hales* 

rp,  a  leer 1)  defined  con tacts  between  meat  llm< 
shales   Indleste  abrupt   e)  tagM   in  tie  deposit I o-.al  envlronme-     . 
Bet  gradual  changes  are  reflected   in  sore  of  the  leer  *s 

in  the  presence  of  transitional  sones  of   tie  co?>.tr  Ine- 

stonea  and  steles.  I  -.hales   she*  evidence  of  a  grad- 

ual advancea  and   two  sharp  retreats   of  the  atoreline. 

low  spreading  of  P*rmian  seas   la  Rted  at  tie  er.d  of 

the  time  of  depeeitlon  0  tesrnr ,  !de,   snd  F3ue 


ingi  shalea.     Long  intervals  of  uniform  deposition,  wi 
on}         Lno         vlronraental  ,  evident   in  Ltfl 

deposited  above  tie  iolraeavllle  .rale  end  below  tie  Wellington 
shale*  >vldeneea  s.  e  appear  to      idicate   quite  con- 

clusively t  rellne  e 

n  part  ol    Kansaa  oscillated  widely  end   Irregular"    . 

Al*  onl\    aug^ested  to)   studies   over  en  area  aa  small 

aa  ,        e  sane  c  oe  indicetea  a  flenerrl  ah lft- 

ing  of  tha   a*  ore  line   towar.  south  op  aoutlwest   lr.   the 

later  ctagea  of  tie  «olicanpian  epoct  •     It   is   I oped  tat  t^e 
investigation  oi    the  paleogeograp> y  of  Kanaea  during  tie  Per- 
mian period  can  be  continued  beyond  the  llalta   of  Rile}   Count;, 
In  order  t  e  regional  pattern  say  be  saore   occur*- 

established* 

«taeecus   sj-steei 


a  aeaa  of  the  Creteceoua  period  covered   ?o*t   of  t^e 
saidwestem  part   I  c  United  ':tatea   Including  all  of  Kanaea 

but   tbe  sou:  «rn  part.     An  outlier  of  t;  e  Dakota  sandstone, 

v' lot  la  the  oldest   formation  of   t'e  unper  Cretaee        ,      'l   - 
Ian  serlea*    la   present   In  nort '  we  stem  ■  er  of  R: 

and   lies  nonrontorsably   on  the  Wellington  shale*     T*  e  Dakota 
presumably   was   stress  deposited  on  e  coaatal  plain  at    the  oar* 

c  v~   Creteceoua  aaa.      Pba   coarse  con- 

gloraerttic  sons  containing  ellipaoidal    to  steroidal  partlelee 
lndicatea  deposition  by   fairlj   strong  water  currenta  and  t^e 


bads  of  sends tons  probably  were  laid  down  b;,    currants  of  mod- 
erate transporting  po&  -  .  t  developed  e  Dakota 
sandstone  In  PJLle?                               las  a  ;aore            ..ate  pelco- 

npltc  --prcts-.     •    . 


acmiov:    ■;    ?:-: 
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tion  1 


This  section  from  the  KLattftt  II  en  tone  to  the  Auburn  svale, 
inclusive,  is  exposed  In  a  road  cut  and  ditc'r  in  the  center 
of  tie  KWi  sec.  32,   T.   10  SM  S.   9      . 

Feet 

Mlg   silty;  dark;  rock  fragments   at  base 1.  - 

Elm  on  t   limestone.    (2.0  ic   t) 

estone,   lard,   dense;  pray,   weathers   tan;  mas- 
sive,  weathers  bloc      ;    fractures  at  nearly   9i 
llmonite   sta!ns   and  nodules,      Fusulinids   abundant, 
crinoid    colurnals,   echinold   spines,  Meosplrlfere 
ap.,   Belleropi  on  s->.,   and   fossil  fragments.    ...     2.0 

iarve^vllle  sale.    (15.2  feet) 

ale,    clayej,    sll~'l-     calcareous;  gray-~reen; 
-bedded  to  block? J   calcareous  nodules  and 

llmonite  stains  in  upper  part 5.5 

Covered   interval 9»7 

Reading  limestone.    (2.1    feet) 

,        x'd,  dense;      r      ,   went'-  ers   tan;  mas- 
sive,  weathers   irregular!;.  J   ll»cuite    a tains   and 
nodules.     Crinoid   columns!  op or a  sp., 

eel  inoid   £  ,  ;lir,idr.,   and  nunrrous  brad  i- 

^od   frag-'         °»4 

Limestone,    herd,   doner;      :•     ,    v                           |      as- 
elve,  west' ers   irregular!:  ;   1            ie  stains  and 
nodules.      Crinoid   columnals,                     us_  sp*, 
:  eospirlfera   sp.,   hi  orabopora  sp.,   ec"' Inoid  t, 

fusulinids.   Loxonerisa  a    .,    and  numerous  bra            od 
fragments.   ........    

Limestone,    hard,  dense;   grej ,   went:  ers   tan;  mas- 
sive, weathers  tic  Ml   Irregularly;   limonite 
specks,   llmonite  stains,   and  nodules   in  upper 
part.     Bob Inoid  sp:nes,    crinoid  columns: 

onora   tp»,   fusulinids,   T'cekella  strlatocostst    , 
is1    teet 

Limestone,    vard,   dense;      re; ,   weetlera    tan;  mas- 
sive,  west   era   irr            rl;, ;    ll-.onite   specks    in 
ttpfter  uart.       .   ■ ocoelia  sp.,   I  ox  one  ma  sp.,   crinoid 
columnals,    eel  Inoid   spines,    heller  op'  on  sp.,    and 
numerous  fossil  fragments. •*> 

Auburn  she!    .    |    .      feet  exposed) 

le,    silt;.,   calcareous;  t      -  ;   blocky;   iron 

stains  on  fracture   pi  •  «8 

Limestone,   argillaceous   ti                 ,        rd,  dense;  dark 
ay,   weathers   tan;    t:  in-bedded;   lenticular; 
rous;   limonite-        'ned.    ......    .5 


'Isle*  Bllts,  wit?    sons  clar ,     alcftreousj   fTi    - 
green,  west'  «rs  -     »enj  tv  In-bedded 

to  blocks;   carbon  steins  on  bedding  snd   fracture 
planes,   calcareous  nodules   In  upper  pert.    .    .   •   , 


♦  3 


Bese  cowered* 


tlon  2 


TJla  section  frota  tie  Tarklo  llaeatone  to  the   lerveyville 
a? ale,    Inclusive,   la  exposed   In  a  atreesa  cut   tn   tie 
!TW4  aec.   5,  T.  11     .,:.::■     . 


rotl,  s'lt-.,  d'-rk;  aorae  c)  crt  rravel.  ......... 

Tarklo  lLrBeatcne.    (14»w   feet) 

Limestone,   herd)  -  ,  i  hrown;  M 

ve,  wee  there   '  oroue}   a'-all,   cal- 

careous nodules   In  lower  .     Lerge  fuaulinide 

ry  abundmt,  crlnolc        ..  i;anals,  hc*  toped 

fragments*     Fobs  lis  westv.er  Hotter  then  matrix.   • 
Stale,   silt; ,   csl  ct.  reous;   olive    irab,   weat' ere 
tan;  -bedded j  i   calcareous  nodulea, 

deepl  Mnitc-stelned  In  lower  part.  Id 

colurmala,   fus  ulnids,  and  brao'  iopod   fragwenta.    . 

V;-ornnge,   weat'  rrn   tan;  tl 
ular  limestone  wit*-   lenticular  a  hale  pe:    - 
~e»     Crlnold  coluranala  an-:;   fossil   /Tegmenta.    .    . 
,        rd,  dense,  aomew?  at   tvvetel 
11  -ay  to  gray-orange,  we  ?a  tan- 

wear'      .  llntds,  w'  Ich  weatVer  11      ■- 

er  t  en  the  aaatrlx,   are  excec  a bund en t   In 

lie   and  lower  .     Crlnold  columnala, 

\def  lima  j  , 

spines,   Coapoalta  sp»,   and"  o't?  er  opod 

;enta  are~aT£o  present •    


0.0 


. 


. 


Wlllard   s Kale.    |      .      feet) 

;lr,    cla;  c;    wit!    aorae  silt,    calcareous;   blue- 

,   to  tan-grt:    ;        In-bedded  to  blockyi  llao- 
nite  stains   on  fracture  end  bed<5  l*nea.   .    •    •  27#g 

*lnont   llacat. -e.    (2»3  feet) 

Llaestone,    !erd,  d  -  ,  weatlers   1 

blue-    :       ;  *ve,  west '.era    to  lsr re  a:  ed 

blc  i  stains  on  fracture  planes,     tfora 

rrows?   In  tfae  ,  . , 

lerge  and   snail  fuaullnlda   abundant,   crlnold 
coluanals,   A^bococlla  sp. ,       ^ipoal  ta   sp.    •    •    •    • 


2.3 


lie  si  ale.    (4-  feet) 

sle,   blue-pray,  weat;  era  light  gre    ;        In- 
bedded,    (exposed  only  beneath  waterfall).    , 


4      2 


tion  3 


TMs  section  from  tbe  Dover  1"  on«  to 

l&eluslva,   la  exposed   In  a  road  cut  In 
27,  ?.   10  8.,    R.   S      . 


Auburn  a; ele# 


>ct 


'oil,    sllJ    ,      rr.y;    rock   fngflMT 


Dower  11  .        .5  feet  exposed) 

Limestone,   onl?  block?   end  nodular   fragments, 
areata  ere  ,  -da  el 

nodr:lea  cosaso-  .        oraa  a-:sll  ... 


La-  .0  reet) 

Covered   Interval 

*-!.ale,   eli  oae  ellt,  eelee? 

-   :  '                   -      idedi 
ding  plana**   I                     a  tea   on 
w»stlered  surface 


1*1 


. 


Staple   !111  e,   (0.9  feet) 

£'    l  i »      '•'"■•  I    pwi  -   ram*   west?  era  tan;  ■■■alvj 

weat^era   lrr^  ates  and  M  or  tB 

a  30°  stifle  fro                        cal.     Crlnold 
columelrj,   sssall   and  large  fmaolinlda  a?            t, 
brecMopoc'    fra^r                         ©sails  weatler  tie  Bg- 
color as  t^e  netrlx.      " arms  astall,  but  no1    too 
conspicuous,    Mllslde  bezi«b«    » 0,9 

•  le.    (14. -3  feet) 
le,   ol           ,   calcareous }  tan  to  gra^  »  weal. 'ere 
or         -          •           -            );   contains  mfruaartaimn   of 
ains  and                ,       In  11           e  plstea 
abundant  on  tie  weattered  surface 14. B 


(11.2 


ard;  brown,   wc« tiers  gray-brown;  r*as- 


Tarklo  lines to 
Limestone 

alve,    fractures   into  Irregular  blocks   and   Ami  - 
nentaj   1  *lned.  tnlds 

abundant,   al    ae,  old   coluamals,   so^-.e  bi  - 

opod  fragments  and   ecMnold   eplnee.  'a  l!a»- 

atone  la  not   well  exposed  aa  a  Kllside  berc    ,  >■•> 


tapers  down  to                re  reai stent  under 1 
stone  b? 

<  i      srd,  -  Jen 

brown,   weetlfrs 
large  Irregular  block* j 
pert.     I  'ds 

colurmals,   ecMnoid  sp'nes. 


11  tea  present   in 
wary  abu->d  nt,   crlnold 

;>er  3  feet  la 


nonfosalll ferous.                             prominent   Mllslde 
bene?   wltv    large  blocks   slumped  dot            a  We 
underlying  siclr 


. 


fflllsrd  s*sie.   (2B.1  feet) 

,  *y«  noncelcareouaj  ten-grey 
weat'era  tiinj  U ln-bedded  to  bloe  ; 
steins  on  beddl  lanes*   i 


to  ten, 

lira  on!  te 


.  2~.l 


io»t  liaest        .    (1*9  feet) 

Llwestone,   lard,  den  -     sy,  weathers  llr 

bl     -  |     assive,   fractures  at  nearly  45°  to 

elongated   Mocks  j   ac  ontte  etalna  on  weathered 

surface,  wit?    a  oalcr  i,      '        ' le»ateined 

tone,  0.2  foot   ;  ,   present  a'  top*         '-11 

,    L«rg*  fusullnids,   small  erl- 
nold  coluanals*   fe«  e  - 

opod   fragwenta.     Poms  a     "  ...       1.9 


veyvllle  s!»le.   (16.1  f« 

i 
-tedded  '.                  ; 
bead                  as*    •    .    .    . 
Covered  Interval 


gray -£re en j 


3    . 


Reading  limestone.    (2*0  feet) 

Lines  tone*   S'&rd.  dense;  blue-        .,  ~   ten- 

ree  definite  beds    l  •  serae  lit:  ologyf 

aassive,  veat>ers  to  lr  sr  blocks;  so 

Ite  steins*  eoluem&ls,  ':    i 

ffragsMmts,  noid   spines,  Ctioostea  gri 

re  sp«»   and  b* 

Auburn  shale,    |    .      feet  exposed) 

Si  elayey*  noncelcercoua;  dark  gray*  »ee* 
gray |  tKin-bedcJed j  sr          Latent  ts  ate'.ns   on  be 
^nes.   . 


2.0 


.5 


Baas   covered. 


tlon  4 


Tils  section  froa  t*^  Dr  top  of  the  Tarkto  list* 

stone,  .Is  exposed  In  a  tributary  In  thw  center  of 

V|  see.  32,  T.  10   .,  R.  0  I  . 


">oll,  silt-;  dark;  aoae  colluvi 


Feet 

i    i 


.3  feet) 

ale,   :  ,    calcareous;   tar-  ,  weaUers 

gra;, ;   U  In-bedded  j  Ite-sU  :ned  w 

some  li^onlte  nodules  and  nujs  vat 

nodules,     Alree  and  lanwe  fue-ilinlds  at  t, 

saall   fuar  columnal:,  £e_.  •» 

j  pore  sp.     (ft  is                        t  "be  a  trar:          m» 
el  p'rase  of  I                                                    -?r  lines  ton* 
ret*er  tJan  true     r     sl:ale.) 3.3 

estone.        .      feet) 

■    basal  part -lard;  ,   weal    era   11 

gray;  Massive,  vet  ',   :-o-;?ew'  at  llion 

rj.     Algaa  and  ]  aidant, 

some  snail  ,  d   coluaraals,  Pe: 

&p.9  ssaall  Hcos  ra  sp., 

rustedle  »r  ,   and   fossil  fragments.    • 


•  * 


Langdon  si  ale,  (  . 
preen;  bloeU 


; 


.car  ; 

sen*  te  and   carbon  stal      . 


2.7 


'.5 


Maple   Mil  1'aestone.    (1.2  fc 

LI  ,  |     Pay,  weathers  tan;  tgaaslve  to 

blocks,  we  p.  t  Vera  to  lrr<  <?s  In  t;  er 

part;   1    noniu-  •    .         all  kllntda  abundant, 

1-  ;Ids  cession,   erlnold   coluamals, 

I  la  sp.,    :  :   spines.      ■ orras  mill*   in- 

' llslde  I  1.2 

Wsaego  oleic.  (12.2  feet) 

ale,  silt},  calcareous;  blue*gray  to  tan-     , 
weatrers  tan;     -bedded  to  block;  ;   r:v*2 
nlte-st  a  !ned,  some  carbon  steins,  nunrvous  11  lonite 
plates  on  weathered  surface 12.2 


Top  of  Terkio  llaes'one. 


cction  5 


's  section  fr-r  ven   tc  top  of  tie  I*  LI   :e- 

,'..-■    !vr,    is    •  .       ,       . 

11      .,       . 

et 

1,   •ilty|  dart 1     - 

Gre  e.   (1.4    feet) 

U«  "              »    »«                                                 |                   7*8 

to  li  .                                                  )ant| 

-6  ter              ,        Lculopinna               ita.   C^onetea 

u  ,      )     |    M     |         .  .         i  ■■    ■  ,      ,      ,  ,-,  ,  j  »  j  ii!  n-    i     n        i t  ii  i  Ai     ■     1  ii  ii         ii      i ii    '  iii  _  ...       w. 

"vc  fersy   .-  1.4 

ale,    (12. 

:  -  d   to  nodal ar j   oontslei  thin, 

■own  1 
pin   it •         2. 

'  •:  le ,   c!  ,  •  ,    '■ 

- 

llow-f-rs    , 
we?  tiers  yellow-1  ■     ; 
calcnrr  (ma  no-;  j    iron- 4.3 

ale,   silt-..,   v<v\    calcareous;     i  ,  vs 

tan-rrs    •  ;   iron- 

■ 
Perl  rasse,  oid   c 

(?> Is  pr   trar 

par  part  ovrr  ;  one   rat 

. ) 1 . 

Dov  r    :  .    (1*6 

II  ,  llaceour  ,   w\  veer\- 

ls\    tint,   v  ,  v 

hilar                       •    ' 
fract    .                                      si               ,                                      n, 
and    i 

Lan  .   (13. 

vale,    (p  ) ,    c]  ,  ■  •"  - 

> 
aor  1? . 

Maple   Hill  '  •        . 

e,    (poor"                     .  ,             ,               ;            -   rown, 
we                 '•-.;■              ,   wee  I                                ■:...- 
nc            luainale  ab              ,    large  an.                             nids 
abundant.    


Womigo  sUle*   (11.6  feet) 

,      :  ,   noncale*  |  to  tun, 

V(  i 

pie tee  on  tte  w  

Covered   Interval 


5«.   (l»fi  feet  < 

,      ard,   sooevlet  dense;   ten-broim,  weat*  era 


Tarkio  lls»f 
LSjmh 

v.    ;    uaaslve,  weattera  pl<       .     Large  fa  Ida 


1.5 


ton   S 


3  section  tTtm  the  Pr" 
incl  ,   is  exposed  rear  tie 

sec.   ,   .     .,   .    . 


to  the  Langdon  si  ale, 
a   trihuisrT  t 


1,   slltj  end  clayj  dark;   sorae  weattered  crert  grevr    .        __± 

edric^   si-ale*  (0*9  feet  exposed) 

ale,  cle        alcareous;  ray-green,  west'  era 

eenj  1        -    edded;   Iron  stains   on 
bedding  plestes* , 0.0 

Orand raven  limestone*   (4.7  fe« 

Liseatone,  somewhat  evglllfteeouc ,   ligM  joen, 

weatlers  11  ...asive,  veaUers  wit 

rounded  corners,     'lustrous  cr  columnals 

whiol    wcatler  elite  on  i 
large  faaullnt. ..  ,  ..... 

'.   ,    slftiey,  none*". 
light  gj      -   reenj   block;  ;   llasonltc   stains   on 

fracture  planes,    ........    

j  ,  row 

s»aasive,   wee'  to  irrep  te 

a  tains   ■  .  coltsanels, 

and   reMno  ............. 


.7 


•   0 


•hale.        ,      feet) 
Covered  val, 


. 


. 


.  ever 


Tne*    (3.6  feet  exposed) 
,   soft,   argilli 
--■-.,.  era 

eeet!  era   tc  irregu  ko  end 

iddle  cone  beecetea  brown, 


c?r 


.ti 


on  frf 

and  al 


Tron  stains 

'-de 

occlccrtal 

- 
fa/'kio  liae  .lor. 

forrxs  smell 


ve, 
•f 


nodules; 


langdon  e'fle.    (5.5  feet  exposed) 

Shale,   ellty,   noncalci.  .               era 

tan-gre                 -  Lroa   ■ 

on  bedding  and   fracture  planes.   •    .    


-.:■ 


Base  covered. 


's  section  frora  tie  IncUen  a  aaaber  of   Ue 

Towlf  •   to  Us  0  rood  raven  ,  ,      g  ex- 

posed In  »  road  cut   1  sec.    30,   T,   10     . , 

roll,  silty,  *'  tut  fragaeatsi  ~r»;  .   ......     g 

Towle  shale,   (41*0   fest  exposed) 

Indian  Cave  sandstone  aoatf .-.    (41.0  feet  c.  3) 

e,   fine  quarts  grains;   ton   to  tan*       >*wi| 
n-bedded  and   crocs-bedded j   numerous  r.ica   flakes; 
iron  oeaented,   l;.isonlte  stains  and   plates  numerous, 

neretlons,   soae  oarbnn   a  tains.    ....   41,0 


Covered   Interval.    ....    1 


i  ... 


Frledr  $ale,        .  osed) 

■:1c,   slayer,    caloareoua;  sray,  aeetiers  llg 

gra\ ;  blocky;   soae  calefc.  Lei 

Ova  est  or.    ,         .      feet) 

Llnestone,   terd,  |   massive,  veat'ers 
block}   to  nodul  . ,  ;»a_ 

sp«,   Ambocoells  »p.»    ex7  .iissnsls,  ta 

»P«#  Earfllnirerr .    .    .        2.8 

Base  covered. 


' 


Aaplnvall  ij  , 

'•     ,  led  1m  stream  bank   '  c. 

9,   T.    11      . ,      .  . 

at 

Aeplnwall  lines tone.    (0.  osed) 

■  ,  .  ;      r-.-  -1  rov.    , 

we:"  t an-V-rown ;      aa    '•"<  ,   ■   ■ 

blc^       .  -,'d   eolunnal  ., 

• ,  rja   ep«  , 

era,  .  ,  .....  0,6 

Towle  .    (35« 

or,    (11.2   ieet) 
j  .  alcf?i  ~  | 

-  n  coal   lens  r  ase,    n  us 

Iran  anc  11.2 

Indian  Crve   sandstone  Bieaber.    (21*3 

Sand'         - ,    sVal  ■    ;  ,  -    ->rted 

quarts  \  .      • 

,    ". 
stains  |    few  c  83  , 

Covered   Interval 11.0 

Pre  •  "£••(. 

•,   cla        ,    leneali                    ra  -'■  rovm,  we?;t"  ers 
yellow-tan;    f    "    -                                    ;                             o- 
ntte  i 

-.    (1.1   fee 
t  or.e ,    I  ard ,  , 

west' err  wit"  wn  sone  near 

aassive,   •  fort".  Lei   we; 

]  •  Ined    - 

part.     Crlnold  eoltan        ,  ^a. 

Mrlculf  .,  , 1.1 


Frledr"  La.     :  .  et) 

lie |    ela;  I    ,  nonealoaraov  -•   reen  at   base  t'  - 

CO  -  ,  Howl:    - 

tan;   tl  "    -  -  

Covi  red  .  - 


H 


"rrandtaven  lira* stone, 
I-I  ,        rd  j 


(l.n  feet) 

i-ecn  tint,   seat!  ere 


D*J 


tan-gre-  ;                p,   went  Kerr  ono  Irrepular 

blocks  or  assail  el  Ipsj  Iron  a  id 

coluzanals  abundant,   jmall  and  illnldi  , 

ecMnole           »a,  end  A 11  or  lama  »j 

'••    (0#B  feat  ex 

le,   sllty,   very  calcereoas;  ■-.-■-  ,              «ri 

tan;    I        -    edded;   t.r  in  J  <jr  base. 


. 


Chpnc to-    ~rn 
columns]  e  , 


I   III     II—  m  ■  I   I.IUMI    i     .  ■  ■.,  „■ 


.  ,  old 

.,  and 

bly 


ranr  J 

3rsnd!  wren  lines.- .' 

Slale,   elayc    , 

edded  j  max 

nodules  at  bfieej   a-  3.6 

le,   si         ,    calcareous!    tan-brown,  watVers   r<»Ilow» 
brown  j    tl  tn-bedded j  Iron  stains   end   e 
nodules.    . ,    .    .       4#3 


Base  covered. 


151 


■   9 


i  section  frost  tie  top  of  tic  asplnwall  limestone   to  ; 
French   Creek  s'  ale,  tve,  way  red   in  a  stall   ctreea 

bank  In  -    .  .  . ,      . 

Feet 


Black,   a: :      ;  le  fraj 


2    £ 


Ae  plnwal 1   1 1  raa  ■  t  one  • 

,    tard,  slated,   aoraewlat  crystal"'       , 

-Wangs  we'  ,     assise,  we r  : 

ilea  efc'i  ball* 

as  *•-*#  f 

colursnol:-    &' 


ianc  at  case;   crl; 
. ,    Pie 


Towle  a Vale. 

,   ela 

'ilea 

' 

-bed 

. 

is 

i          e  llci             stains  on 

1.1 


•.:. 


Brownville  \:  e. 

e,   soft j   ar 
weat'  err. 

- 

HIT  ap.    ."" 


feet) 
llaewo 


Pony  Crec'-  r  .        .  nt) 

ale,    {-ioatl;    covered)    sill    ,    calcareous;   ten, 
wc  ~   tan;    t        -  ;        awily  llaonlt 


dent, 

1.9 


. 


"llle  limestone. 

Ll^er  ,  wn  w« 

sive,  wr  3  block:  j    1'rr.onlte  no<  and   stains 

abundant,   clay  balls   Incorporate    .        Mill 

merits 0.5 


^le,  rl  ,    cRlcare 

rrc  :     -beddc 
base,   another  calc& 
base  (tone  is  .5  ft, 
a  thin,  carbonaceous 


ffi 


» 


westVers   ti    - 
M  present  at 
eous  sons   occurs  4  ft.   fro* 
".  } ,    D  '    '  op  of  *    "        is 
ae   containing  wood 
ata'ns  occur  en  bedding  plane    ■ 
Ll»onite  modules  end   concrctlono  ar 
weathered   surface  with  seme  minute  alee   flakes. 

*  crag  a  a  and  D«    c;  !nbv.la  are  abundant    ' 
calcareous  sonea,            rent              e  a'f  ale   is  non- 
-■-. 


foes  i  lifer 


. 


reek  a' ale.   {20.3  feet  e  .) 

le»  alltj  to  cl*  <    , 
arenace                       er  pr 
weet'era   tan;            ~  edded 
ataina  on  beddl           J   fracture 
nodules  end  plates  apprcr  on  vc 
carbon  ataina  in  --laces 


all 

'te 
,      I    onlte 


19.1 


Pa.ee  covered* 


' 


3  Motion  froo  the  base  i 
Pon:    Creek  shale,   inclusive,   ia 


road  in  the  SI* 


ve  Pc 

IT'  f         O     V 


e  to 

a  d5te>   along  a 


»*«t 


weatVers  tan- 
plates,  licsonito 


Pase  of  Five  Point  limes ton© 

West  Branch  a  J- ale.   (19,<-r  feet) 

ale,   clayey,   calcar'        ;      ..      , 
tHn-beddedj   numerous  liaonlle 
sJ ns  on  bedding  planea#   •   •    , 

Llnestone,    Urdj  -brown,  -  :        -slve, 

weathers  to  sr.all  blocks;   lenticular,  ail  fraf- 

aienta  ol  Derby  la  s?.,   Cot:  posits  sp.,  ora  sr., 

eel  inoid  spines,  id  coiussnals,  , , 

end  ot!  ers   verv  abuncL'  at ......   "".    .    ...... 

Stele,   claje- ,  wit!,   some  silt,  arenaceous, 

calcareous;  cray;  tMn-bedded;  'te-stained.    .   . 

»le  and   two  tiln  limestones,   arenaceous?   tan-brown; 
t'    n-bedded;  ^lea   flakes  pi  rily  ]  te 

stained,      /curppterls   sp,,   and  wood   frasjar        .... 

Stale,   cla\e: :,  calcar  aeeoas  , 

weathers  blu<  -  -bedded;   ir  oins 

on  fracture  planes 

■  le,  till    ,   cal  care  ous,  are*  s;    ta   - 

bedded;   teawily  ll»onite~st<-  ,  numerals 

n*  sees,     Beuropterla  sp.,   and  wood   ffrac  .    . 

le,   cla\c   ,    calcsreois;  blue-gray;  t       -  .    .    . 

Fells  Cit;    1     estone.   {2.tt   feet) 

line a  tone,    ?ard;  rs  tan-brown;  raes- 

sive,  west? ere   to  tiln  blocks,  wer  exposes 

in  beddl  l|p]  -s  taineci .  onora 

•  •   • 

Llaeatone,   ac  "ay-brown  west' ers  tan;   porous  % 

brous  appearance,   cavernous;  liT  -  .    .    . 

;awxby  stale,    (•     .      feet) 

,    clayey,    al  i]    calcareo      ;  -     «<     ;        ln- 

bedded;  llraonite  stslna   on  bedd'  lanes, 

Llae stone,    lard,  argillaceous;  grej    to  f 
weatters  ten-  issive  wr  pa   in 

"-te   stains    ;  .  .      Pleurr 

sp.,   T  cnestello   »p»,  XVi   cragga, 

Ifoallna  sp.,   Avlculo  s,  n 

fosell  £t*f*ra?        ....".......'. 

!  ale,  clayey,  all      calcareous;   :•  -Teen; 


. 

■OT,':., 
:s  1    11 

•    • 

ia 

I 

5.5 
0.1 


3.5 


4.8 


.-" 


bedded;  iron  stains  on  bedding  planes,  few  calcareous 
nodules  pres- nl 2.4 


LI  i 


» 


Limestone,  lard,  (Sense*  aeaewtet  argillaceous}  blue- 
ay  to  tan,  weat ;! ers  ten}  massive,  west' ers  in 
irregular  blocks ;  iron  stains  on  frccture  planes} 
Sort'  en  la  sp»,  . ,  £uomp*  alus  sp*,  abundant, 

/■y'iculopecten  occldf     3,  pX: 

abundant,   and-  Pseud'or*  >  awnl''.   *  V  •  • 0.4 

Is,   c.  wit!    sorae  silt,  noncalc?  ;     pre    , 

west  J  era  tan-gr  -bedded;  liraonite  ata!ns.    .    •  .5 

Llaestr      ,  J,   argillaceous;   tan,  tfot'ers   tan}  mas- 

sive, weethere  nod'  tains  Pleurop1 orus 

elboquua,  Euomp'  el  us  and  few  foei  *  1   rru~  .    .        .4 

"le,   clay  ey,  noncalcareoue  ;    t  en  -pray  ,  wo  r  t  an ; 

-bedded  |  -  ■•■•'. 1.4 

e,   lard,  -brown;  massive,  weats  ers   to  s   all 

ocks;   iron-  ^d.     toaonesa  sp*,   PI; 

\s   sp.,  J3R   sp*,   and   "  pi iTa" ':     ..... 

,  noneair'sreous ;  blue-  rs  tan; 

-hedded;    11   onil      stains*    • 1.4 

Ll~.cs  tone,    Vsrd,  dense;  gr     -      own,  wef  |    mas- 

sive;  iron  stains  on  :sn«a._  . , 

fie ur OPborm   ■  V  cy:;;^  abundant,    and     "i    Lna  sp.    •    .  ,15 

Llaestone,   l*r6p   crystalline;  grey   to  brown,  weathers 
tan  |  massive,  west  Vers  sonitr  ~  es  and 

clay  balls   In  upper  .,   PJL  orus 

fllbequus ,   ?fe fil ine  «    . ,      yTrulo';>e'clen   occ!d~  Jlis ,   and 

uq-q  i  i  alus   sp.    .....••••••• .3 

81  ale,    clayey,  noncalcareoua;  tan    to  ten -grey  weathers 

tan;  -bedded;   liiaoalte  stains*.. 

Lines  tone,  soft;  tan;  porous,  cavernous,  gives  fibrous 

appearance;  beavl         e  stained. .1 

,       ,  noncalcareoua;  ten)     -   ded;  '  '  te 

stains  on  bedc     lanes. 1.7 

aepinwall  llaeatoae*  (0*3  f* 

Limestone,  lard;  gr     -   rown  wit!  a  rreenia*  ' 

weathers  tan;  massive,  weathers  block?;  aeptarlan- 

llke  appearance  on  toy;  .  ;onite  stains  and  iron 

speeks  present.  ......  .3 

Towlc  .    (7.1  reet) 

,                          s owe  clftj,   calcareous,  gray -green, 
weetlers    tan;  lew  calcareous   nodules   mnS  1           Ite 
stains* 7.1 

Frownville  Itaestone*   (0.7   fe* 

Liaestone,   hard,   tir? il la eeous,  alllne  in  pert; 

grey -brown  witt'  green  tint  laces  w< 

?rr    ■        usive  wee  there  b"  j   Im-            r,   so 

lmonite  speeks  are  present. .7 

Pony  Creek  shale   {    .     feet  «xnos' 

tie,   clayey,  sosewiat  slit;,   eels  ,  -     , 

weathers  tan;  n-b«dded;   li  ns  -?T(  ...  5*5 

Base  eoverei  . 


11 


incl*.  ,   was  s  road  cut 

9,      .  .,      . 


5oi-' ;  ,  -  i own.    .    .    .    . 


.    (4,1  d) 

Limestone  wit  , 

-  «nct|   port!  •  ->ear- 

,    -■    I  '  ers   v  .  \n  nc}  '  - , 

ri<-  ......     4.1 

i-a*  .<*.    (21.35  feet  r  I) 

tan:  ■  -beddc.  ,  -    '  r 

. 

-own  west!  era  ten;  nod  at 

at  top;    Iron   •taint   e 

'•  old  la  s"  . 

•t 0. 

19,                                 1     calcar^our              -  rown,   wo- 
ers   tan;   1        -        led 1.7 

•i  >  »  •  ■       , 

we a there   tan  ■  ■ , 

To"  ) . 

sp. ,    and   k\  .    .    ....    .    .    .  .2 

wn,   v  «  ra 

ts    ;         '    -  -  4.1 

i        -d,    sc  "llacc 

In  uppc.  -  rown,  was tt era   t      | 

w» 

>  it.    ....    .  .9 

ie,   cl  ,  n         (blue-        '»■■'■  -     •      : 

:ded  to  bio 
fron  -r.  lens  How- 

•opt  or 
__     n'alus   prmod  . ,  !a 

.    .    . .3 

1*1  ,         t5,  c rye tal Una j  ,  west1  ers 

me     '■  ••■   ,  rs   in   Irregular  ' 

on   sp.    sb una-       ,  :rop'  orus    r 

• » 



,     -     •     ,   calccreouaj   tan  to  gray,   wear  era  tan 
to  ,  weatl  ere   tar-  ra    ; 

aosM  Hmonlta  and  Iron  atalna  on  bedding  planee.    •    • 


. 


rue   cov 


'  on  12 


I   section  from  t  e  of  a  to  the 

-Vale,    Inclusive,  was  :,    in   en   old    trail,    on 

■  sout!    side   e  ill  in  tie  center   o     the  .        , 

T.    10      .,    R.    9       . 

Feet 

AacricMr-  ,    only  bate.'  :>. 

alln  a;  *le.  (37  feet) 

Covered  interval Si, 

w  If'       , 
-  reen;  thin-  roua  llmonite        .  . 


• 


re  Point  limestone.    (3.?-   feet) 

Li-ie  ,      ard,    i  aeeous;    gray,   *f  ; 

tKn-beddsd,   wer!  Loot     ;  .2. 

Li  e,   *erd;     ray,   wer  \  ernielm. 

block;  ;    to  e  llmonite   s  "erg       atrlcula, 

Pleur  ocoelia  '<"■'., 

sp.,    < 

ooluanala,   Avlculopectfr.   ncc;                  ,                  loatna 
llcatt                              la   cp:                  ,                 i  ipf| 
i.ed'l'r   ^or-ofTf", 
~n1  tslenns.  .    ,     . 1.6 

Weat  Brer  »a    (11.1  fe  ) 

i-lfi    tilt)    wit-    aorae  cla;,,   calcere  -  rown  to 

bin  -         ,  weather  -   i      ,    •        -  <dded  -. 

e  lens   contel                  onite 
I  aina   and  ^ica  '.lakes   oc-urs    in   Ue  niddie  of  tv  ia 
'  te   at'                            ca   are   common;   wood 
and  leaf  frajrmenta  occur  la  r  part 11.1 

red  interval.  .  

Pella  City   limestone.    I    .        feet   i  '&) 

hi         tone,  ,      -  -       mnj      lock;,,    showa  bed- 

dlnf  planes   on  *  : 

.35 

Ban  •'.   do. 

La ,    elayi     ,     <:mcalcar<  -  J   thin-   added! 

to  bloo      

e,    ?c  own,   veathera  brown;  ma* 

we  In   amall  •  t; 

. »  entalla  el 

PI  :ent,  ., 

conn:on,    Pseud  own!,    Pj  ...  .3 

,    elaye?,   calr~         is;  pre    -       -n;    l        -   eJfded; 

■  ed ,9 


n,   soft,   argills'  -   -own,  vert'  era 

tan-brown;  massive,  weathers  nodular  and  bloc 
Hsionlt«   stains  abundant  j  loncct;  -   o  cii 

':   Ple^y?  r  '■iOrt.'rcnAe   sp.# 

gyallna       .,   Pc  .....  .2 

© ,    cl  vrltt  ,  :      ?•     - 

«e>stb«rs   ten  -brown;  ;   liaonite  a 

................    #S 

Limestone,  soft,  gr  -  rown,  weatl  rrs        assise, 
w-         »cky  and  irregular;  liaonite  •  tains  eo^on; 
Pl.au:-  ,       a  *p«*  ,'yt 

o  .     .  .  .  .  .  ............ 


on  13 


3tec'  ma  ll«©st.-  -iter  c  r>raker 

11  Is  ex  a 

strcf.  .,...,. 


Colluvl' 


" ornkc 

1! -■.est one  member.   (4*1   f« 

,  »   ^>'  l 

,  weattere  *  i  pear- 

•»  12.  i££ESS.»  £  -  .llS.  **■•» 

crlnoid  colusaia  ~  old   r  .     0.0 S 

alee,    el  ,  f.lcareouaj  -      nj 

at  l  aae,  w  rs   <?n  -bedded  t 

ealcnreous    tone 1*1 

LI  i        -"d*  dans  ,   weat-- 

"      ,   weetrers    ;  lock?    to  3!a2    .  larop  on   sp., 

11 

-rials,   Avlt  j^£  £*£* ■' 

,.....««••         ..•...««•        i.«x 

Faalin  a'elc.   (13,0  fc 

Sl«t   silt},   ealcare 

ate  ata!  na  In  upp^r  p- 

la,   ailty,  celcareouf  -  n    : 

■see   In  aitddle   end  upp  r   en 

fracture  plane- .  " 

.le,  allty,  wl  ,  7- 

green  wee  iters  1  l*ns 

na#r  lase;  in     'tins  abundant  on  ■•  • 

Base  c 


14 


owe  1*  r*  of 

Red  Begle  limestone  \ 
in  *  roilroed  *m3  roed  e  2  sec,     ,      .  10 

• »      • 

Feet 


Base  l 


. 


Nonet  ' 
d: 


H 


md 


7*  ee: 


;   ol ' 
apod  .    . 

«ck,  weathers 
>veta,   Awicilorjinna 


j  e»  Pro:  li    eyau  j  *  , 


■B 


. 


l« 


Glenroek  1!  ae  swna 

slve»  wr         re  bl 


(I.-         ty 

\rnf    w« 


• 


•      • 


Johnson   stele*   (24.0  feet) 

e,   clayey,  wi*'    •<***  atltt   all              calcareous, 

carbons                   lower  ;   ollve-drsl  , 

werd  to  , 

-bedded   in  lov.   x  •    ••••••.*••••• 

Stele,   silt;;,   calf  olfvo  drab,  w           .^e   ten} 


—,-<,$«»*•< 


1*45 


.    .       0.8 
~y,  with  eorae  silt,   a", 
olive  ,  -bedded;  c  ed.  1*75 

stone,  set1'  erd,   argtllscf  -  rwjp  weathers 

tnj  rsfi-slve  to  piety   In  lor-  in  u  iper 

rt  J    If 

ml a,   i  oaaj 

ad  j   ti 



i£v    tnn-greyt  tneaa:  plat:; 


1  -n 


O.S 


•  le,   c*  soese  ail    ,        lcareoua;   oliv^     :      , 

Wf 


;le»  silt.7,  ell  • ttl;  calcareous;  :ellow-green, 

wcethers  t&nj  t       sdj  lenticular* 0.1 

ale ,   all      ,  ;      I've  drab   In  upper  part,      r     - 

OWtMff  rd    to  rr?    -  ,    weal!  era 

<>dded   to  block; 2,0 

'  *       "  ty,   ei 
blocky,   rnnslve    Ir  .....        3*6 

Llawa  i        dlura  ,  , 

weatl.era  bloc  ^sle  pert'  r 

,   liaonlte  2. 

ile,      layej,   eel  en,  w< 

-beddr 5*3 

or«kcr  1  .    (51.4  feet) 

Long  Creek  limestone  ae         .    .    .0  feet) 

•eatone,   soft,    f  Ine-~rnined;   g*ey-©ren£e,  we~-vere 
tan;  sjasalve,  wf  'nd   Ir  eelcite 

Julea   In  be  lanea .5 

:e,   soft,   flne-^rs!  -  >  weat'-ers 

ten |  aeasivej  porous,    celc  .2 

L'  -,      oft  doloBsitlcj   ten-gray,  wr  t 

tan;  e  eel  lea,    ... 

ale,    silt;,    a]  alcareouai   olive  drab,  weatvera 

a:;   block:/;    earb<  "  eddlw?  planes.    ... 

ale,   cla:.©3   wl  silt,  a; 

-<-.-.        e,  weathera  .35 

,    cslcereoua;  dork  gray,  weei'err  \  a- 

bedded «1 

net   aoftj      n    -  r    .  <»  west! era   tan;  -naealve  In 

lower  part,  per  p        ...        2»C 

'te,   9o;t,   ernillaoeoua,   dolomltlc;   dark  tan, 
weet !  err  aealvej  eleatlte 

nodules. •        2*4 

e,   so     ,      •     •  ilar; 

.15 

ea  Creek  shale  aewber.   {3^.9  feet) 
■■  "•  ,  ,      rvncalcareous;   olive  drab,  wlf    tan  «treeka, 

weet>  era   tao|      lock;. «5 

Stale,  ,      alesreoue;   dark  gray,  weatlere  rre:  ; 

1 .  K      *eew««*«******ee  • 

ealca        Pey,  wee1 'era  tan;  * 
bedded,  le  lo'dea  si,,  and      *c 

materiel •• .2 

ale,   a  lit  J-,    celcfireoxia;  I         -                         va  drob, 
weathera   tan;   tl In-bedded   to                 ;    li                 r«    .    .  ,0 
Llr            e,    arglllacee                  -            e,   wc                       ;   mas- 
sive:                 ;l*r.      Pueullnlds   very   at               1.3 

ale,    all      ,  ^reous;  ,   west'  ~rey; 

In-bedded.      Pueullnids?   wen  ■- »   erineld 

colvsanals. 1*9 

ale,  cla,   ,  nones" 

weatVera  gra;  ; 

eolusnela  et  ver     r .    4.2 


r.'ale,   sllty,  very   calcareous;  grey;   tMn-bedded  to 
blocky;   *usullntds  abundant.     Crinold  eolursnals, 
Boos plrl fere  sp*f  Aabocoelia  planoconvcxa.     *ora 
resistant  to  weatt  trine  than  adj-.  ce   I  les.   .    •   .         0,8 

Stale,  clay  wit!    sone  slit,  calcareous f  gray-green, 

weatlerc  n-beddod, .£ 

*le,  sllty,   calcareous;  rrsy-brown,  west' crs  rra 

orange;  t!  tn-bedded;  lenticular;  limonlte-stained.   •         .15 

Shale,  sllty,   calcareous  ;  grey,  weat'rers   tan-grc 
thin-bedded  to  blocky.     Allorleaa  tcrplnalc,  Aabo- 
coclie  planoconvexa,  R>  lpldoSella  carbonarla,  cc'  Inold 
«plnaaf   crinold  colutanala.  fuaulTnlda*  Coaapoalta 
ovate,  and  Kara lnl farm  sp, ,   .   .       1.3 

'tale,   carbonaeaoua,  nonealeareous ;  black,  weathers 
blue-gro«;   tt in-bedded;  occasional  clay  Inclusion, 
a  eras  liaon!  ir-stelned  son.es.     Orblculoldea 
gis sour lens  Is,   Aabocoella  planoconvex,   and  Clone tea 
granull^era*  '.   •   •   •  "•   •   •   •   ••••*•♦•••••       1»*^ 

SteTiTsilty,   calcareous;  gray-or«ige  to  gray,  weathers 
gra: -orange;  t  h  In-bedded  ;  a  one  llmonlte  stains. 
Orblculoldea  alasourlensls  abundant,   •  .15 

Litsaetona,   herd;   tan,  swatters   tan-gray  J  nasal vw,      Algae, 
braellopod  fragments,  and  fusulinlds,   .......         1*2 

Sbale,  clay  In  upper  part  grading  downward  to  silt, 
calcareous?  dark  gray  grading  downward  to  gra  - 
orange,  went 'ere  tan  to  gray ;   M  In -bedded  to  fissile* 
Plctyoclostua  aserlcanus,  Dorbris  crassa,  and 
farginlfara  ap» 5.35 

Stale,   silts,   calcareous j  dark  gray,  weathers  rrsy; 
-bedded  to  blockyt  calcareous  noddies  In  upper 
part.     Large  crlnold  colunrtala,     Derbyla  s->,   ....       2,2 

Stale,  sllty,  calcareous ;  olive  dmb,  west  hers  tan; 
thin-bedded,     aabocoella  planoconvexa,   Sarbyla  sp., 
crinold  eolussiels  and   ruaullnlds 

Line* tone,  argillaceous;  gray;  passive,  weathers  wit! 
a  stelj   appesrsnee;  lenticular*     Janbococlla  plano- 
convexa and  I.lssocvonetes  geinltal'snua,   ,   ♦    •   •   .    .    •        ,5 

*' ale,  sllty,  caYeereous;  dark  gray,  westh era  gray; 
t   !n-bedded,     Aafcocoelia  sp, 2 

Llsiestone,  argillaceous;  gray;  tassslve,  weathers  with  a 
s'-.aly  appaoranea;   lenticular,        ^llerella  sp,, 
crinold  colusssals,  Rhlpldonella  carbonarla,   IHc    __- 
clostus  sp.,  Darfrsla  crassa,  and  ReoaplrTFera  sp.   .  .3 

Stale,  sllty,   sllgi tly   calcareous;   olive  drab,  weathers 
gray;   thin-bedded.     Derby la  deercreikcngjs,  Seo- 
splrlfera  trlpllcatus.  Krowbopora  sp,,  crinold 
colusgials,  Aabocoella  planoconvcxa,  Folypora  sp., 
and  Llnffula  carbonrria.   , *C5 

Llswstona,  argillaceous;  dark  gray,  weathers  gray-* 

orange;  tMn-bedded. •  .15 

ale,  sllty,   calcareous;  gray,  weathers  light  grt 
tV ln-bedded,     Asrbocotlla  sp,,   and  Margin! fere 
_sl£icjila,   •    • • •! 


'  I  -  -  .  M   hrr  ,od 

fTSLfr  

ole,   silt;,    epicure  •   h 

Stfil  lOtfr 

..•'    '•  "  ap.  . 

b1«,    Cxa;  e-  ,   :-l\  .  .   clack, 

wer.t-errj  gn    ;   blc  -  -  -closing 

sp.»    an.  In    criissfl. „    #  ~7~^    *       »    ■ 

-"  J   bio        .      Diet   o- 

f*PBt  nil,      r--r  •'•rTferft~:    ., 

,  — - g  .    ■ ~ S£  •■•••••  A  »  O 

ue,   slit-,    calcare  t;    rr       sradl 

downward    tr  ,    ■ 

fies1:'.      Jo   po  a~<eri- 

ca;;;:.  ,    D.    ?ortlc~  '    '  _ 

11 fere,   Be  • i     ,cv  Inoconc'.us"""     .  , 

•  oldea 

i.e,    exit    ,    •  -brown,   we* 

i  '      -  ...  .3 

i    silt:,,    ,  ■       f    ,  *  •  * 

or  ;  -  ed. 

2212s.                               b,    Co.-  ;o?lta    ■  -.ta,    and 

C'  ~    •    ■ — - — -  i    t  g 

aarlooa  3  ,   (3.58  feet} 

Li  ,    bard,   i  . 

weathers    tan;  naaaln  . 

ecMnold  spines,  .  rclla 

tetr  . ,  .    .    .    .7   .        3#o 

C,     Bllj    I  tl.     Si  ,  :.g 

ed t  #2 

le,    s*.lty,   calcr.  ;      ri    ,    •       :       rs   llrl  t  i 

t  

,    silty,   noncalcareo             rk     r&. ,  weathers   : 
—    ',        '"-bedded  to  fissile;    r- 
planes 

Ilr-Cr  i  >  >     -       v      •  the   lower  pert; 

dark  ,    weaU  era    tor-  assive.      Al-e-  .t 

in  lower  part.     Grinold  eoltemale  •  od 

fr- .8 

illn  s!       •  .    .     . 

;  ole,   sil  -    -■   •  - ,  •  ■     _     ..■     . 

thln-1         •  1 

,   ■                       •    -    - 
sive;    1  ;• 3 

-or      ■  ■■  ,   ■       . 
-      ided   tc  bloc      .    .    . 

,    calccr  .?y,   w«ft there    "" 

re    ;  Vloch    ;    : 

Le,    clayey  wltv    some   silt, 
•wtbere  :  |  -     Med 9 

Base  cov 


164 


Station  IS 


T.Xb  section  fron  the  base  of  trs  Burr  lineatene  member  of  tie 
Orenola  linestone  to  the  '.Ragles  Creek  affile  ajeabsr  of  the 
Fesvker  liisestone.   Inclusive,   le  exposed   In  •  railroad  eat 
In  tbs  t*$  £«£  RE'i  see*  24,  7.   10  r.,  H.   7     . 


Feet 

7^ 


Cslluvluta • 

Orenola  linestone.  {0.3  feet  exposed) 

Burr  l!nestme  nember*  (0*3  feet  exposed) 

Linestone.  lard,  dense;  ten-gray,  west he re  tan;  aasslws, 
weathers  block:  end  irregular.     Crinoid  celussiale, 
ecMnold  spines  end  brae:  lopod  fragments.    .   •   .   •    .         0*0 

Rocs  s'aie.   (23.6  feet) 

Shale,  clayey,  calcareous;  ten-grsi ;  tl  In-bedded;  eel- 

clua  carbonate  end  lixsonite-stalned*  ........       4*1 

Lines  tone,  lard,  dense,  eoaewtst  argillaceous;  err 
weepers  t«n-*rra:;  J  massive,  wearers  hlock-  and 
plat}  at     op;  iron  steins  on  fracture  planes.     Srsall 
erinoid  colusmals  abundant.   ............         1*0 

Shale,  ailty,  nonce  lea  re  out;  green,  weathers  grsj* 
green;         n-bedded  to  blooky;  ire-  stains  on  fracture 
plr-r.ej?*    •••*........ 3*3 

Stale,  sllt7,  oelcarceus;  ten,  wectters  light  gra:  ; 

t     r.-bec*ded;   iron  stains  on  bedding  planes*   .   .   .   .  .7 

ale,  ailty,  el  alcereoua;  green,  see t! ere 

grey-green;  tun-bedded  to  block?;  liaumlte  at •••«§ 
on  fracture  planes*  ................         3.1 

Shale,  clayey  wit  I  some  silt,  calcareous;  purple, 

wearers   ]  purple;   th'.n-boddad.  * 1.8 

ale,  silty  eritt  sosmi  day,  calcareous;  r.vfj,  wearers 
tan-grey;  thin-bedded;  iron  stains  on  bedding  planes, 
calcareous  nodules .9 

Sh»le,  silt;,  calctreoue;  aaroon;  thin-bedde£ I.- 

Stale,   clayey  with  sane  silt,  eel  ©ere  out}  green,  west  "era 

green;  t   in-bedded*  . I 

Limestone,  soft,  erglllaceoua;  grey-green,  vest  Vera 
gray;  atessWe  to  block;,  weathers  blocky;   iron  stains 
en  fracture  planes*  .......   .4 

Stale,  clayey  wit!   sons  silt,  calcareous;  green,  weetJers 
light  green;  blacky.  ••*• .3 

Stale,  clayey  with  soese  ailt,   eelcereoue;  neroon  grad- 
ing dawn  into  gray-ascroon  end  purple,  weathers  r.aroon 
to  gra?;  thin-bedded  to  blocky}  iron  stains  on  bedding 
plenes*   •  «••••••..**.••**««••«         3.7 

la,  olaye?  with  ecoe  silt,  ellghtly   calcrreous;  light 
green  to  green,  wee  tiers  gray-green}  thin-bedded} 
iron  stains   on  bedding  planes*   ...........       1*4 


Red  one.    (10. 

owe  II  :eo?.ber.    [    . 

>  ■  ,  -  e 

maroon  s ti  , 

•                                               §£►• 
aplrlf err    -■•.,    and      vlculopk  _a 

r.    {-..        cot) 
le,  r  ,  :  ray  to 

,  weathers  dark  -bedded   to     " 

calci  cone   neor  .  . , 

crassa,  r^nla  i 

..-t;  oc- 

." ,  ~1 .    .    . 

ocV  limestone  r.    (l.r    feet) 

LI  we  i  ,  :  -  ;  ,  b] 

so  tte   end  .  ■•  ocofl'.c        . , 

fu.  ds   at  . ,   Pc 1  . , 

and  numerous   fossi ~ 

Jo'  am  .    .   :  .0  feet) 

,  clayey,  calcnrv  drab  to  dark  r   , 

weathers    -  ray;  t    - 

ale  i  |  -  ray  w' 

ler  Lie-bed  o  bloc'     ;  content    of 

celoi'-  . 

nle  nore  resit  to  we  al 

t 

ale»    silty,    calcr  |  ,    v*  at  •    -   '"low; 

I  to  block     and   tea  e  i  r   appearance; 

lifflonite-Btatrc-d 

•le,   silt;.,    al  cc2.  ;  11      -    to  darl 

wi'.  reen  tint,   weatben      ri    ;  ;    few  Iron 

stars    ob   fre<  tun      1  

ale i   alltya   alight!  aa|  d  rk    -rem,  veatbert 

een;   thln-t  

,   slightly  ealc  :  -         ,   wee  tiers 

re 

tie*   silt-,    c  •  ,   veethera  1'  ; 

'de,    silt;,    vrr    r- '  ;    ten- 

,      rs   e   columnar  Lor; 

ire  

•le,   silty,   alight]  :        rk  green,  wen- 

■cen;   blot       ;    '  "  te   at.a'ns  .    . 

>  ,   V-  •     ray j  block     wl 

geation  lumncr   sptsrerance;    few   're  -  r .    .    . 

»  »  i]        •  -        II  oil  -:e  err 

we*  t -ere  ^re     eritl  tint;  block-  -;   limtm! 

at  sins  c       i    stare   plane* 

L!                  ,    soft,  denr    ,                                            ,                 rs 
tar-                                                               ular                 o        ;    '  - 
s  t*  In 


*.a 


. 


£.1 

5,4 
0.8 

.3 


5 


1.0 


.9 


5bale#  allty  with  «c™e  elaj,  calcareous;  olive  drab  to 
gra:«?reen,  weathers     ray;  blocky  to  thin-bedded; 
limonite  stains  abundant  in  upper  portion*  •   •   •   •    .        :.~ 

Foreker  limestone 

Long  Creek  llaea tone  member.   (    .      feet) 

Limestone,  soft,  lightlj    doloniticj   ^ray-orange,  weathers 
tan-grayj  massive,  weathers  In  Irregular  blocks  and 
plates;  iron  stains  abundant  cm  fracture  planes.   •   • 

Hajghea  Creek  shale  member.  (4«5  feet  exposed) 

ale,  allty,  calcareous;   tan  to  blue-nrsy;  thin-bedded 

to  blocky;  sons  llnonite  stains. •   1*7 

Limestone,  soft,  argillaceous;  tan-grey,  weathers  tan; 
massive,  west  •-.era  plsty  in  the  top  pert|  ler.t*.enlar; 
some  iron  stains  on  fracture  planes.     Crinold  eolumnels, 
Pleuroohorus  so,.  Pol-r;ora  ep.,  and  fossil  fragmente.       .4 
ole,  silty,  calcareous;   tan-grey,  weathers  tan;   thto- 
beddrd;  limonite-s  tanned.     Rhossbopora  sp*9  Flour  o- 
ptorus  ep«,   Cfroaetea  granulirrra,  and  numerous   fossil 
fragments.  •   ••••••«•••••••.•....         #4 

Limestone,  soft;   tan-grays  massive  west  Vers  irregular. 
Fuaulinids  very  abundant,  erinold  eolumnels,  and 
CI  one  tea   gran  ml  If  e re  «    .   • 2.0 

eevered. 


ection  16 


ffcit  section  from  the  Burr  limestone  -"-eraser  of  tte  arenola  lime- 
stone to  the  base  s  owe  limestone  mea&er  of  the  Red  Regie 
limestone,   inclusive,   Is  exposed   In  e  road  cut   !n  '£  SEl 
eeo.  7,  T.  10     .,  ft. 

Feet 
Hit*  gray-brown. 2     - 

Orenola  lines tone.   (12.5  feet  exposed) 

rr  limestone  me-aber.   (12.T  feet  ex rosed) 

Limestone,   soft;  -orange,  weat  I  ers   tan}   plst 

lenticular.   •    •.....,.,.......*..         o. 

Limestone,   soft;  grey,  weetiers   tan;  massive;   eavernous 
at  base;  lent #3 

Limestone,  dense  -orange,  weaticrs  ten;  maeslve, 

weathers  plats    nt  base.    .    . .' 

ale,  cleyey,  el                 calcareous;   olive  drab,  weet'  rrs 
tan;   t!  in-beddec  ;  ,- 3.2 

Llneatone,  soft;  red-brown,  weal: ere  tan;  massive;   por- 
ous end  lentleular.     Qstracods  v  .... 

Limestone,   lard,  dense;   ^pev— or-  n;-?e,  weetlere   tan;  mas- 
sive,    some  pod   fr 1#8 

Limestone,   *-«rd,  denee;  light  grey,  w«>-  t'ers   tan;  mas- 
sive, old   ? .1 

Limestone,  sllghtl  ".tall  loaf  grey,  weathers  tan; 

maaslve.     Brae? lopod  *.   end  some  alrae.   ...  .2 

ale,   clt        ,   none  el  ear*  ©us;  downward  to 

black;  weathers  gray;   fissile;   some  ei  te.   .       1.25 

Limestone,    ^nr6„  denee;   tan;  maesive,  weathers  block-. 
Crinoid  coluemale,   G'  one  tea  z-rrenulifera.  !     $1 1  as 
eubquadratus.  and  bracTlopod   irb-ments.    .   '.    .    .    .    . 


.: 


Kocs  stale.   (23.4"  feet) 

le,  sllty,   eal ear reus;  dark  grey  with  light  grey 
bands,  weathers   1?                   j           ^-tedded.     Ions 
burrows?  abundant. t2 

Line e tone,   herd,  dense;   gray-  -brown,  wee'             tan;  mas- 
sive; lentlcul sr.     Woraj  burrows? .1 

ale,   sllt;;,   calcareous;  dark  grey,  west' era   llfbl  vj 

thin-bedded;   lent!.culer. .5 

Limestone,   er.^illace  ,        :      ers  li-?t  rra   ; 

blocky;  lenticular. .     #j 

Stele,  silv,    calcareous;  dark  grey,  weathers  11            r      ; 
blocky   to  fissile. #85 

Shale,    clayey  wit  I    ocsae  sllty,   calcareous;  wl         ,      ^ttled 
with  dark  gray-green,  weat' ers  tenf  block* 

rule,   clayey  wit?    soase  silt,  calcareous;  dark  grr 

weat here  graj  witi    light  grey  bands;  block- 1.0S 

stale,   clayey*  noncel  ear  ecus;   tan  banded  'ray, 

weet hers   tan;  t- in-tedded   to  block* .7 

Limestone,  hard;  tan;  massive.         3  tentatively 

Identified  as  fossil  plants.  1.05 


in 


ale,  clayey,  with  acme  all-  ,         ealcereouaj  Itg* 

ten  In  tie  upper  pert  grading  downward  to  *  dark 
green,  wearers  11  reen;  bloekyi   iron-atr  -    •       3.C 

SI  ale,  el  lty»  ver;    calf  -«ra|  block:; 

hoewll;    Iron-atalne    .    . O.S 

nle,   clayey  wltf    some  allt,   a.  ma;     rny-grec    , 

weethera  light  green;  block? J  *ron  ataina  and  clay 

nodules. • 1*9 

ale,  allt\,  noncslcareouaj   purple  in  upper  part  graft* 
tng  downward   I  ,  "*dea  downward  to 

greys  bloekj ;  Iron  ataina  on  the  fracture   r>l<snea.   • 

.e,   sir      ,   nonceleereouaf  dark  grey,  weathera 

:     I   lenticular*   llsc   '        stelne   on  beridlai  planes.      .45 
nle,  allty*  very   calcareous;  maroon  mottled  wit 

Up'  •  f»yi  block;  ...... .05 

Shale,  atlty,  caleareouat  aaroon  rsottled  *1U  green; 

block; ■'•■" 

.le,   clayey,  noneel  -    -cen,  woe  than 

*.   block.  • *5 

Llneatone,  Oveoe;   13  ;rayj  aaealve;   lent  .    . 

da,   sllty,  eelcarr     •    ;   1J  green;  banded  ai 

vertoua  a'  odes  of  preen;   \        -  added.    .......  A 

ale,  clayey  wit?    aoae  allt,   sllg't:      calcareoua; 
aaroon;            -bedded  to  block;  ;   soae  paneconte^oran- 
eoua   fold  In 1. 

I    ,   silt;,  noncelc  |  11  ...         1.05 

ale,    cloye;,,   alt 
bedded   to  bloekyi  llaonlte  ataina  on  bedding  plenca.  .15 

le,  allt;  ,  -*uaj  dark  gray,  weathers  gr 

-bedded;   lentTculr.    ..    .15 

.'..le  ,  silt;,-,    slightly    calcar  oua;   11  -mded: 

wl*  ioue  a-  adee   o  |        'n-bedded;   lioonlte 

ataina  on  fractur*  ..............  .3 

ale,  some  allt,  noncalcereouaj  gr* 

weatlera  llgf  t  gray;  block; 2 

;le,  clayey  wit*    soae  allt,  none  ale  are  ous;     ;r     --re*nt 
bended  l            arioua  a  Jades  of  grr-y,  weet  era  gr' 
Jron-Btalncd .35 

le,   cle;.  ey,  noaewlearsoaai   gray*grwan,  we  at*  era  II 

rra;  -^reen;  block   • .35 

ale,   allt j,   calcareous;      r  ;j  bloekyi   lentlcul-r.    .  .3 

nle,   cloej  wltl  sowe  allt,  e3  caleareonaj  gray 

to  gray-green,   weat;  era  grey;   block    ;        nt  levies* «    .  .4 

le,    i  I    I    ,   calcar*  oua;  grfcz-rreen,  weathera  rray; 
blockyj   lenttculer;   llaonlte  ataina  In  baaal  part.    .  #7 

Rod  Tagle  llateetona.   (4.45  feet  exposed) 
:'owe  llaeatonej  aeaher.   (4.4  :  feet) 

Llaaatone,   «c  an,  weeUcra   ten-greyj  aaaalve; 

lent'cular. 

Llaer  ,  -orange,  weatvers   tan;  aaaalve; 

llaonlte-  -*ed  and  marocn  att.  na. 3.65 

Faae  cowered. 


OtlOR    17 


?!  ia  section  fros  tte  Cottonwood  1  latest  one  aaeefear  of  t'e  "cattle 
limestone  to  the  leva  limestone  txeaber 

stone,   inclusive, la   exposed  In  a  rocd  e«fc   In  ti;e  ,   sec, 

10,  T.  1      .,  ku  ?  s* 

Feet 

1,  allty,  d'rk    fTey.   son*  gravel 1 e» 

Seattle  linen  tone*    (5*1   feet  azpoaed} 

ttonwood  limestone  «e-        .    '    .1   feet  e 
LtM         ■  t    'ard;   ,7rty->or*n'Tj  neaaive,  wee'  s  • 

a  I' el  y  Appearance  •     Cortpoalta  ep»,  end  br  ->od 

fragment  a 0»4 

Limestone,   !  ard,  dens<  ;   ltg!".t  grey,  weatlerc  tanj 
■•salve,  weetVers  block    |  <Hlea   In  t 

Idle*     Fuaullnids  abar,  .     Seo.  ere  a    *, 

ec;  Inold  spines  ,       ■  noid  eolxwnr'!V ,  ., 

aperol us  a.  .      Torse  pre  lllaide  ber      ...       4,7 

* 

Fakrldge  a' tie.    (      .      fert) 

ale,  allty,  nonealearcouej   1?  o  tanj   t    '    - 

bedded  to  blocks  j   Iron  «te!ne,  rssroon  at*lna  at   Vm 

base,  caleeresos  nodules 2.75 

ale,   silt:,   *e*|   c*lc*reeuaj  elite;  -bedded j 

ler  r .3 

nle,   cle/e;  ,  noncelcereons j   olive  d-      ,  i rs 

1*2 

Stele,   sllty,   c   Icareouef  "ej  wit 

violet   steins;   t?  in-bedded   tc  Icareoae 

lens  near  p*    .........    . 1.2 

,    cleyej   wlti    soc*e  silt,   calcareous}   asro©   ;. 

d  to  

,  vey  wit*    some  silt,   calcareous  j  lis?  t  gm 

-bedded 75 

ale,  allty,  ver;  ealeereeueg  gray*  we-  j 

block}  j   Iron-atsine*  .    .    .    . 

:e,  eleyey,  calcareous;  maroon  mottled  wttl      rce 

2.95 

<*le,  clayey  wit?"   acaie  allty,    clearer*;  -settled 

wit*     maroon;  -bedded   to  block, 1.05 

le,   clayej,   calcareous;  , 

-bed  3ed  •    •••......•.•...»..•.  ■ 

Lines tone*  somewhat  argillaceous;  lirJt  pray;  aeeaive, 

weat tars  block} J   lent . 

ale,    el4    e      eltl    sosae  *llt,  calcareous;  &er\:  g*S*i 
weri  "  era   ligfrt  jrrey  ;   4        -   added  to  bloekyj   aosie 

calcareous   lenses*    ••• ••••«••  .75 

eatone,  arglllaceoua;  d*           pey#  weat! era   1  ny; 

asaaslve.  weat            MocL    ;        '      thele  part'                  >- 
nite— stained.    .3 


Stale*   cla;«:    «**'    »ome  a*      »     alcareoua;  gre\  wtt 

11  streaks;   1        -  added  to  blocky 

eatone,   argillaceous;  ,  weai'trs  llg^t  gr 

naea'.ve,  weaUfra  Vlockyj  1«:  ar;  llaonlte 

stains  on  west -©red  surface* 

dent f I  1b,  Kvaljna  ap#   • .".    .......  1*5 

«,   si Ity,    calcareous;  -brown,   «  i         rs   tan; 

-     dded;   thtn  calcareous  lens  near  top 1»45 

:      .  |   ealcere  •green,   a»ether8 

locks  ♦   . 1«0 

ala,   flit    *   calcareous;  ^eroon;  bloc  ' •         0»8 

ale,  elit^,   celcepfrottef  greygre  ttled  wttl  »o- p 

maroon,  west  Sere  llf  lock .2 

ale,  clayey*  calcareous;   dsrk  ataror 

ataina*    •    ••••••••••••»••••        •*- • 

ale,  alltv,   sllgttly  caleerecus;  dark  p»n 

raeroor..  mottled  sit*    rreen  anc  ;   column  r 

•true 

,   elayej  alt;    some  ailt,   cal cere  sua;  dark  green 

not tied  aitb  purple;  fcl 'n-bedded  to  . 

e,  alltj-,  calcareous;  -beddr  .  A 

ale,    :  ,   calcareous;  gra  •green,  aeat  era  lie 

rv  tedded;   calcareous  lena   la  lor  .   •       1. 

Orenole  llnestcna.   (5.9  feet  exposed) 

Soys  limeatone  aaasber.  (5.9  fe^t  exposed) 

lone,   Verd,  dense;   tan-gre  slva  weathers 

blf  cone' oldel   fract        .        ■       os Its   sp«»   fast 

ep.,   crinoid  colusmala,   ect  inoid"  spines,  and  aeekella"~" 

8t  .............  1*5 

srl»Tf',   r.t  1      ,       icareoue;    iarV  sray,  west* r rs  llr't 
-bedded;  "  sr* 

>lutanala,  ta  ap.»     ...  •    .»   and  ec 

a pines*   ••   ......    

Limestone,   lard,  dens*  ;   tan-f-ra   ,  aeotUra  ten;  oaaalva, 
we                bio<                   old   coluranals,   I  » 

and  Vrcc  

Base  oovrrr    . 


X     X 
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Thla  section   frost  tbo  florena  at:ele  member  of  t!e  Peattie  11 
8 ton*  to  t:e  top  of  tt«  Burr  Hates  ^nole 

li*e  ,    Inclusive,   la  •expea«d   Ir  Id  ra*>c   «at 

KWf  MVi   sec.    2--,   T.    1.       .,      .        f. 


!.0 


Peet 

Feettte  lissest-r.e,   C14»5  feet  exposed) 
Florene  stele  member.    (8  feet) 

nle,   silt;:,   c  otj»f    t»n   to  gru?  ,  wts t'  cru    tt   - 

I   Uin-beddedj   ease  ca:            -is   plate                    low- 
er pert.      C             ea_  granull  for  a  very  al 
eke 11a  _                              ,    rolynore   ap., 
• »                    la  ap»,  cpapoclta  eye  la,     teaopora  ap.  * 
. ,      riroid   coluswnais,   r                             a, 
and  trilobites. 

Co  aod   1 lata tone 

i        rd,  dons '.  ;     i      ,  m  ~     ayf  mas- 

,   wear:. era  ;   lene   of  cH  Lddle 

wit      c  frt  nodules  ace tiered  out.  *d« 

ver;   abundant   In  upp^r  !  elf ,   cr;  luaanal   , 

eci Inoid  a  ,  -ore  a  p.,  .,  i- 

opod  fragments,  coral  a   cessaon  r  r.  e 

area    irrf  gular  exposed,   ler-e  blocks 

are  slumped  o-  ee  of  the  under  1. 

or  s   prom*  lie its  ben      .        r< ■■•. 

base  Is  ei.aract-erls        

II  ne,   aoftj    I!  >  ;  atesslve, 

we*tiers  with  a  >peerence;   lentir   '       . 

Crlno'd   coluraiela 

Listestone,   'rsrd;  ,  %r9  gray;  stsaslvef 

lenticular.  lopod  fragment .45 

Eskrldge  a  tele,   (27.30  feet) 

ale,   r  ,  noncal^i-eonej  llgtt  greenj  -bedded? 

ealelun  carbonate  ate! na   end   nodulea .35 

ale,   elltj  with  aome  clay,  very  calcareous)   llglt 
gra:  ;  0  block; |   aaall   clej  nodulea) 

lenticular, .7 

le,   cla?e;9  noncaleareouej  grey,  weatVera 

;  block;.;   letv  ?••••« 

''.tale,    clayey   wltl    some  alit,   v*»r.    celcsreoua) 

to  lljjft   viol  -bedde 2, 

Limestone,  argillaceous)  13  ri    ,  veathers  tan| 

Ivej  oolitic   la  -tart. 

dentalia,    ...    m   ...........  .55 

.-socio  tilt,  calcareous)  11     reen, 

••el        *  gr*J)  bio   ,3 

le,  silt?,  calcareous j  maroon j  block? 


Jale,  cl©.ye;.,   calcareous*  gra; -browns  block- 0.3 

Volt,  clayey,   calcareous:  onj  bloc' 

tie,   clajey  wltt    some  silt,   calcareouaj   olive  , 

weathers  ten;  bloc-;  .    . 1, 

;.le,   silt?,   celcarc  ,   mottled  w!t?   ra^roa  ; 

thin-bedded  to  1#1 

!•#  cl«:.r  ealcar-ousj  oark  gray,  *eat!ere 

.5 

tele,  allty,   cRlesr<         ;  f&eroonj   Hook:/   to  t        -  edded.  2.15 
le,   clayey,  c^lcerc  «. 

ing  downward  to  fca*-gr*y,  went' era   U    \  -bedded.       3.45 

Shale,   clayey  with  •one  silt,   calcareous;  dark  gra 
green,  weathert  -  reen;  bin       ......         1,1 

Shale,   silt?,  ealotovous;  maroon  aottled  wit'    grey  «n4 

greenj   !        - edded  to  bloc 2.6 

tie,   allty,   calcareous;  dark  violet,   weat' era   31r 

lock;  ;  r 

'".ale,   clayey  wit*    -qpso  allt,  calcftreeua;  'nerocnj 

bloekyi  lent  (  #g 

Shale,  allty,  noncalcar  oc      .    ;r  7Rr>   jV 

ale,   clayey,   alt  "lit:,   ca  Lftt  | 

:;cen#  weathers  c-r     -  - #5 

Stale,   clayey  with  acrae  silt,  calcareous;  aaroon; 

lenticular. #g 

ale,   allty,  eelcarecuat  gray-preen,  weathers   1 

gr  dded.    

If,   clayey  with  ecrse  allt,                      te|  nsmon  and 
-     een;   i  I  In-beci  ed ;   lent  ,    

le,   clayey  with  eosae  allt,   c  re«n, 

weather  -~r*%n;  .-bedded.   ...... 

3renola  line*  .    ( ^    .        eet   -seaaured) 

Have  llraeatone  wcra »>er.   (1.2  feet) 

•"dj   1"  •     >a*aive,  weathera  pla* 

•  hale  parting  In  upper  part.        c    '  ncid  npJnea, 

.,   anu    rrftc:  fopod  rra^r-       2.5 

Llweatone,   *ard,  c?enecj   If  ,   weathers   tanj  *b»- 

alee,  wcat  .     Crlnoic  mala,  ec  d 

•pines,  Cp^poalta  Bp»,   *nd  br 

.........  .5 

ale,  allty,  vcr;   celcereoua;   11;  ay|  thin-bedded 

to  blocky;   If  ingule  carbor  -posits 

oveta,   unC  r>\  uoa  gla  «ls.    .    .    ...".". 

,      •         j      re  -'  ••■  -    r  ,    ■ 
slye,  weavers  blochy;  cavernous   In  lower  -        .      Pr&- 

topod  fragments 58q 

Limestone,  soft;  tanf  nasal ve,   weat*  ers  block    ; 


r- 


le 


0 


estene,  «oftj  11     ray,  wea:      '•-;  ^easlvej 
lentlr     

ale,  clayey,  ell  ^coai;  dkrh     ,  weat' ers 

blue-gra;,;  -'  .        rinold    ■    !••■•■.  • 1.5 

»      ardj  gra; -orange,  weat! ers    ten;  massive, 
:locky#     Kefr  Inoid   spines,   end  brecMopod 
fragaents 1-4 


pie  ■  tolnt  ■)  alt  mbJmm 
ale,  silty,  calcari 
light  tan;  tlo       

»ile#   allty,   calcareous;   olive 
gra;  ;  block;    . 


(7.6  feet) 

i|    tan  wi         r«i  stains*  vest  I  era 


m  ii  -t 

I     S'>.      .      .      . 


lack  end 


•    •    • 


tie*   cla.      , 
weat!  era  grej  ; 

e#  argillaceous;  ray,  weathers  tan; 

platy  at  top  becoming  jeasa    ■■        t  base • 

ale,   ailty,   calcereous;   llg        tan;  bloc,:;;    2  cular. 

ale,  silt;,,   ctiloarouaj  gr     ,   -..,..      era  11?!  t  pray; 

n-bedde » . 

?\lfj,  alltj,  calcaremu            ve  drab,  weatfera  light 
gray;  blocks   to  -  


Top  of  Burr  liaeatone 


2.45 


.5 


,25 


m 
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?'•  la  section  froa  the  Eice  tone 

I   Furr  limestone  nestoer  ,   Inclusive, 

was  measured  In  a  road  *e|  8Cc«  34,  ?.  10 

. ,    R.   9   !  . 

Feet 
Soil,   tilt;  ;  -brown 3     t 

Bstfer  II  e.   (4.3  feet  exposed) 

'as  llawpstone  aerafcer.    (4.3  fee*) 
LlaatstaBS)*    "  ard,   w  aj   ta{j-  t  weat-rera  tanj 

massive,  weathers    '  o  plat    .      Svlculopocten 

ocetdan  ,   Pseud  org  ont  Is  '•awnC"  fyelli  i 

»P*»  ll£«Mi.li.  atrlstocosiste,   LerpTls  ersasa.    .    .    .         0.4 
■ilea,    els}*;,  wit'    sons  silt,   eel  care  ous ;   tan-fra.  , 
•antlers  tans  t    ln-bedded   to  blc        ;   30«ne   ] 

1#X 

Ll.nestTne,     ;  gray,  weathers  11        ;   .   eea 
weathers  plsty  to  Sleeky!  al*  .       ©a 

ps  «p.»      Va  sp.,  geekella '' 

llnldc,  and  Pol;,  pore  ap .......  •  .  .   2*8 

"aroa   shale.    ( ]    . 

J  alet  ail      ,    Mleeraenat  grey,  weeUers  llrht  am    ; 

-      Jded  to  bio       2.3 

*  ,  west Vera  11 

sckyf   few  3 

ale,  el  It;,    c  Icar*  oua ;  grey*   weather? 

klocJ .         1.3 

eat  one,  :lllaceou»;  gray,  * 

I  Isionlte  stalna   on  fracture   planes,   .  .7 

a,   silt,   very  calcareous?  gray,  west  t 

pra    |  -bedded   to  .  ealoarf  on 

wc  -d  aurftice ,  .7 

ale,   cla%e;,   a!  >ua|  gray-green, 

wc«t!ora  tan;   t        -    <>dded  to  block?  j   f«ie  c; lc&reoua 

pletes,   aone  ltswnlte  atelns 1#3 

*»   se  ,  *  eat*. era  tanj   ee-  ,        roia, 

sit!    a   flb» 3 

Covered   interval 4#© 

Pesttle  limestone,    lift,  ^t) 

Morrill   1  *) 

tone,  en,  wes tiers  ten-greyi  rsaaalve,  -  , 

rous,   weotlers   Irregulari  aatall   celeatita   crystale 

on  west'  ©red   aurf&ce;   algal  appearance #8 

Limestone,   l«.rd,  denies            ,   seat!  era   tan;  tsesslve, 
wr.           ?.    Irregular;    1<   ;tteul«rj   ao«a«  ac            r%    calclte 
cluatcrK 1.2 


ti                            I ,                                           -               #   treat' ers 
tan,   noser                                                     ;    -asgtvc, 
weather  ■ 1.1 

~>rena 

■  ,   silty  wit  i  ■  ,  calc;  |      an 

to      :       ,    I      t'l  ^rs  -  t  loc 

cs'.ls    prea-: 
1  OWf  . 
ver     a1.  ;  crass a,  la,      c!  lnoid 

coarsen,  ,  6e, 

■?TTp. '. '.     .  .  I  •  .  .  .  .  .  ~ 

Cottonwood   It  ne  ■caber.    ('".4  feet) 

,  we  , 

we:  In  li  locks;    so"  ■ 

cr  *  I'jsansla,   ec    'noid  ■]  ,    I  _o- 

»        apQelta  ovata,    and 

. 

Line;    one,    hard}  11  ray  »  ve<  , 

weatheri    i  :  ....        1.1 

•  1  a  •    ( 

le,    clavev,   cnlcar  |  -     eon,  weathers 

*aka 
1»1 

,  calcareous;  ,    weat      - 

rrc-  ;   block;  ;    s  Iron  si  ... 

,      '.rd,   a  -iliac-        ,  >  ",s 

usserous  elite  .      Jure 

...     .tt  ....".:....: o.4 

.  -",  l}  Lay i  •  it 

Wf  Jed 4.1 

e,  clr       ,   ealea  to  m  -^raj, 

weal      .  .  oon;    t         -  1.9 

le,   clayey i  -  -     dded  to 

j    so^e   ]  

a,    pi  11     ,    calcci"         •    -naroon;    s  een   a1 

3.3 

Gov  


i 


.    ■  :    .  1 ) 

,  -  , 

Nslvt  ,    poro*?s,    *  - 

,   cr  ala, 

•     i 
prominent    !  Ills!  


It  eaione,   ;ardj  gray*  weathers   tan-gran  t!  in-bedded, 
weathara  piety,       e     nold  aptnea  and  nletea  abundant, 

onatea  grana!!  .,   and  ftoaullnlda.    .......  1.6 

rd  at  base;  tan-gray, 
weat lera  grayj  massive;  porous,   l»*  rot  >peer*ncej 

llffionlte  atalna  crwrae  .  Inoid   aptnea,  Mare  *» 

.    .    .  4.3 

a,  ailty  »tt'    ao-e  clay,   calcareouej  ten-r: 
weathers  tanf  t- ln-fcedded.  nold  colusi?3ale.    .    .    .       2.4 

a,  wit?    t:ln  stale  partlnr  ne&r  beae,        rd, 
aomew' at  argillaceous  J   tan)  awssiwc. 
ap.  aad  mmeroua   retail  fysgaertta.    .  .    .  ~. 1.5 


"aleet  Point  sbale  awwsber.   {.9  feet) 

la,    t«»tly   cowered,   clayey  and  allt    , 

tan  t-  'een,  wee t?  era  tan; 


calcareous? 
-bedded  j  msneroue 
oalcarr  es  on  wea'ered  surf nee,  a  v?  r     eal« 

reoua  lena  three  feet  from  t*-e  base 

Purr  llneatone  member.    (4.3  feet  exposed) 

Lines tone,    lard  eomeaMat  argillaceous}   tan-j^rs;/,  we a  tiers 
era;- 1  atsaiff   to     laty.     Aylculope;  Occident  , 

Arlculoglnn*  sp.,   Pleurop'-orna   slbectuua'  al ' 
lfeallna  aa,     Rest    !os»Ua  are   llaonlte-atalncd.   .    .  2.1 

rale,   allty,  very  calcareous}   tanj  Mock; 1.5 

L:  ,      *rd,  crglllsceoua  nodules   present |   tar  - 

eraj,  waet'era  light  |  -sae^iwe,  blo<*k:  ,   11-aonl:    - 

atalned.     Osaftia  and  .    Tost  lie  pre  ......  .7 

Base   covered. 


- 
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THe  section  from  t\  e  looser  el  ale  aeabev  of  t*e  Psder  limestone 
to  t!e  leva  limestone  ssesib<  renols  lissf-stone.   Inclu- 

sive,  is  exposed   In  a  road  cut   In  tie  sec.  0,   7.  11 

.    7   *. 


•  » 


1,  till    |    ,arkf  setae  colluvioa 


Beder  llsier  .    (14   feet  ex-osed) 

oser  shale  aewber*   (    .      feet  exposed) 
ale,  exposed   In  r        ,   verl-c-lored. 


TTlss   liases  tone  -neaber,    :    .      feet) 

Limestone,   lerd;   ten-  n     ;  ,  wee  to  re   - 

is.  .   .    . 

i   Maatwwi  west  *  ere 
porous:  '.e»ste'ned« 

;a_  $rA  Derby  Is  cress  i>    •    *    .    • 


i  •• 


t angular  blot 
Lisestono,   tan-p.raj 
•.ear  tfe  t 
Sfcekolla  striate* 

Me,    sll'ty,    caTcnr*  ous  ;   ten- 


>ay|  tMn-bedtf< 
verj  sounders  t,  i»ol: 
eer inold  spines, 

I Iseeo 

ftek   ■  era  aV 


is  toe 


il   r»    «    •    ••»••• 


>ct 

2^ 

.5 

1*8 

1.7 

3.9 

1.3 


arns  .    (14.4   feet) 

rale   (mostly   covered),   clayey  wit*  sowe  a!  It,   calcare- 
ous;  olive   drab,  west- ere  gr      ;«   fcl  In-bedded;   cor 
calcareous  nodules  snd  a  few  ttlB  llwestone  lenses,  14*4 


Feat tie  1  latest        .    ,13.8   reet) 
S©rrill  limestone  saeaber.   (1.2  feet) 

e9   soft;   tan-brown,   »eet!ers  tan; 
ers  rotten;  porous 


jaaslvc,    wrf.      - 


Florena  stale  mesber.   (f.9  feet) 

ale   (partly  covered),   silty,   calcareous}    tr   -  , 

weatlers   tan;    thin-bedded.      CVonet.es  granullfera  very 
ab1:  t,  '  -a  crease,  P.   eyeibula,   PoT;  .pora  ap. 


f.< 


li  cywbula,   Pol 
rokoopora  sp.  ,""crlnolc;!  coluanelsT 

Id  s pi nes ,   Jorapos  1 1 a ova  t a.^  C..  subtllita, 

or»  ap.,      '  ctj-oelostua  asaeri  »   ftmT  trllo- 


Cottonwood  lists* tone  ?»er-        .    '    .  t) 

Llreatone,    iard;            ;   -.aealve,  weathers   to  large  • 
blocks}  aenewfat  porous,  ?                                              sion- 
el   cl  ert  nodules.     Fusjllnlds   s^               »              oclostus 
siaerlcanus,  ecitnold  spines,  crlnoid  coltHsnai-    ■  -u3 
Derby  la  crass  a.    . 


1.2 


. 


. 


tlraeetone,  soft,  arglllseeous j  gray-brosm,  eee^ers 

B,ra?t  aesslvc,  weathers  ,  cd. 

Pols  per*  s  >»,   o^recods  sa  .    .    .         Q.4 

lakrtdge  arele.    (30.3  feet) 

e,  sllty.  ver  ereousj  11  -bedded 

to  blockyj  ealear*r»us  nodules  and  stains,   iron  eteins 

near  tees 4.7 

le,  sllt^,  eelct     |         • in-bedded  to  bloc 
Iron  stains  on  fracture  pi    .  .»  albeeuus 

•nd  >-vl-  ~    5.1 

14  •'  i    >   .  »  55as#|  ive  ,  treat'  on  1  *■  ---r  ; 

slve,  weetlers  *!■*  <pf  Iron  stains  on  fracture 

I>l«n*s 1#1 

le,  eleje;,   celcsreo  is  \  tan-^r      ;  j   ea  Icareeua 

nodules,  liasonlte-stelned .   .       84 

Shale*   cl* ;/«:/,   ealeereous %   ~rey-.".reen|  bio 3 

le,  sllty*  ealeereous,  i  leareous  lenses f 

rscroon-gre?,  »«?a  |  t:  '-:-  -d  to 

bloeky;   Iron  stain  t  ■ 4.7 

M  .>rd*  argilleeeousj  nra--;  wstaslve,  west  ers 

block;;   I'lonlte  stains  on    rr«cture     lories.     jgy»l     ' 

■*•»    ^y*   nlopeoten  oe  olden tells .*   .  .4 

81  els,   clayey  witl " seats  silt,  lesTceireousf   olive  drab, 
weal   era  grey*  t!  tn-beddedf  skin  11  west  one  If 

•  upper  r        *onlte  a  tains   on  be  .    .        £.1 

ale,   silt    •   eel  cer  <-•-*».  grey-fjrwen,  weet 
een|  block;  ; 

part. , l.S 

ale,   clayey  *t*l   some  si."    ,      #1  care-etas f   !>ur-?le  rred* 

lng  dowr>  to  Borneo*  west;-. era  Lei  bio       2.1 

ale,   clays;?   wi  <se  silt,  ver'celcarr        ; 

gre:  j  ti      «  eddedj  lent  rj   lror  steins*   .    .    .   . 

*>le,   sllty  wi •  ,    cslcer  ousj   (p  own, 

weatlere  grayj  t        -  eddedj  ltaiont'    -  , 

purple  steins*   1.2 

ale,  clayey,  calcareous;  vtole*   ettl    seese  purple  stains, 

west  ere  2  - 1#0 

le,  sllty,   ealcereouor  lej  block: ,  1.7 

Covered  Interval 3.9 

""renole  llneslone*  osed) 

Heve  llaestone  -ssssabt-r,   (9.?  reet  exposed) 

!•'*  •   *&r&»  i  i  at  beaef   ten* 

west* era   1^  ;  ^teeslve,  test'  ers   'lock;, 

noifi  spines  ssl  lr  c   -ope  ...  ,0 

ale.  ellty,   eslcereous}   ten*  ,  west  in- 

bedded;  eel  cere  one  nodules £.4 

tasters  ,       rdj  tan,  weatlers  ten-frrayf  ssiasivr.   .    .         4.1 
rsle,   sllty*  eel  care  ,  wer<tvers  ; 

t    tn»bcdded 1.1 

ilesestone,   soft,   ten-gre:  ,  weatlers  prayj  siesslvsj 

porous,  llseen  it  abstained.    . 1.2 

9sse  covered. 
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3  section  froa  tte  Be-  reek  a  ;«m    I  Cottonwood 

limestone  'raes  im- 

posed  In  a  road  cut  c ,   .     ,  . , 


Celluviuw.  el  It  and  re 2     «. 

eek  slulr.   (I    .         eet  exposed) 

,      layej  wit'    scne  slit,   caleare mis}   tea* 

weathers   tan}   tMn-bedde  : 3*6 

pd,   dense    la  upper  part;  ten«:-r      , 
tan}  massive*  weet!  «rs  blo>  Lte  stains   and 

nodules*  -ooeeten  occldentells  and  fossil   frag- 

o        3.1 

,  some  clay,   eel  care  =~      •  -  rren, 

we&tJers  Itgit  gyay*greeaf  t  ockyj 

calcareous   sons  near  Ue     ase,   iron-ateined.    ....       3.2 
ale,   sllty   calcc  ."-on,  wea*  e; 

.15 

,  ,   calcareour >j  green,  weathers  llc!t  crcon; 

bloc!"  -bedded;   Iron  and  car:  on  s fains   on  tie 

planes. ' 

,      '.'.'.,   ealcer  ouaj  maroon  rant  tied  w3  le 

at   tie  base  sod   top}  .............  . 

'■le.  oleyey,   calcareous  j  green  ooitled  wl  fct   maroon  in 

upper  pert}   t       -  edded 1.4 

31ele,   cla;  t   ,     ■ilcereousf  'brown,  weetl  era   tsnj   I 
bedded;  calcareous  lens   In  upper  n .3 

Bader  11  estone.   (1V.0  fe 

Sflddleburg  limestone  aetata  r*    (    .     feet) 

tone,   5ard,   sosaawv  at  crystalline,  o-:  rtf 

olive  drab,  wiU   assroon  stelae   on  t  ie  we.  ed 

s»ce}   ma*  .? 

ale,   el  It  j,   colc*sr<  oeeralnp  e 

ba»e;  -redded}  cslc  tone  .8 

Limestone,   der      ;      r      ,   wfaUers   U  :   aaeslve, 

west  J  era   plat?   In  upper  pert. 

dc  ,  or e   sp.#  £5L£H^9S^Il£~I^^I7~ 

rU  •;:-•  \;  '  or  -.-    sp»,    ■  •■       :rlnold   colvmel   *     FHW 

i  Cfl     nisTde  v-        


*hale  nsaber.   (7.?   feet) 
,  some  silt,  el'  calcareous} 

olive-drab,  wsetlbere    tsnj  block;  calcareous 

lenses 3.9 

"'ale,   silt:,   calcareous}  war oonj  blocky   to 
bedded 


ale,   silt},   calcare  |   bloc. 

0*15 

ale,   clc^c;  ,   nonce]  t       .roor,  to  purple , 

wpst'crs  purple;  block: 

e»  tiltyi  -  ,  weati  <?rc 

ltr!  t  grerj    (         -  ed .  : 

,  wit!    bob*  tilt,   calcareous  J  tsareon; 

block:*    •• ■ ,2 

"    ,  ,  en,  west*  era 

l  ~  •    •.•«..•».....«         • 

"«•  lister  .    ( 

Lines  tone,  argillaceous;  grffi>»  •eetbera   1*  ; 

Baeelvej    1 1. 

,   clayey  wlU    a  eve  *llt,   calcareous;   olive  At*    . 

•■seatone,  argillaceous  ,   eeal    era  11  : 

nasslvc;  r« . 

i  ale,   atlty,   eel  cere  oast  I    11  --stained.      ,45 

ale,   alevey  wltv   trine   silt,  -slcsrcous;  6s. 

vc  drab  »11  ska*   wet'  crs 

c' 

•    -ray,  m 
Massive,  weatlere  In  rl    ;   lentl<  ......       1»9S 

osrna  a  hale*   (12,9  feet) 

,   ellt    ,       leareous;  ten,  weathers   tf    -         ;  blocky 

calcareous  lenses •    4.2 

•  1   |   sllty,  calcareous;  rrey-or^nge  wltv  black  and 
end  grfty  areas,  v   at '  er?;  |   bloc'  <m  and   carbon 

nodules,   . .  .2 

8V»le,  sllty,  calc      j  olive  dreb,  l     pa  t«r:; 

. ,55 

ale,  clayey*  calcar    ,      .^eeous;  black}  flaaile.   .55 
ile,  allty,  all  sous;  olive  drab,  went' era 

tan|  block  

Llaestene,   argil  lace  -   -.-      ,   we a U era   I 

area  email:;  lentTcul  -stained, .4 

ale,   clayey  wit?-  aoree  silt,  noneslcer?  ous;  , 

•eat*. era   11  -iwadded  ;   iron* 

alalned.    . Sal 

■lea  >      filcar*:  maroon;   fc!  In-bedded; 

lenticular;  atsinad   1!  I 

sle,    c.  csreoue;    olive  dr**-    *' 

.  oon  streaks   In  f  c  uppc?             ,                rs  11 
gray;  t  ad 1*3 

Seattle  I  »  (18«1     <  et  exposed) 

■rrlll  Itaeeten*  aaBbev,   (2.5  feet) 
Liaestone,  dense,   arr  ;  t    gray,  weather* 

tan;   tsesaive. .6 

>le,    eXayey  wit"    aom«  alii,,   a.K  •   tl     calcareous; 
gray,  weathers  .-ay;   t        -  ed .95 


llr,*atom,  arglllsce  ,  vaathara  tanf  aaa~ 

alvc,   mt  >:«ra   r '■  .  luranala, 

«c! Inoid  spines,  and  br  ,        q»75 

■la  aeatoc:  . 
,  itme  all*,   «alcf  ;   olive  drr    , 

waattera  ;        '    -beddr    .  >#-  ^agkclla 

strlaUcoaUta,  ^ro^lo   craaaa,  '  ^apT*."      1,2 

s,   aTTt?,   v  .leap*  ©rTT 

I  blocky  tc 

>-:/...£»  •»  .  .  .  tttttt .  .  ■/ .     2.2 

!•#  al]      ,    ealcurer      •  ,  -■-    tant 

-1 


•^   *  enos  ,*.  iin    rp«».,. »«,,,. ..,..,.        ,.' 

Cottonwood  II 

LlKeetv      ,      -:rd#  danc    ;   l-  ,  «e&  ■    saa« 

alvej  ctept  nodulea   in  >ep  perta. 

Fus\\  abundant    I  5.9 

Baaa  cover* 
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ll  section  fraa  t'e  ro ueo  llaeetone  to  '     ;rr  llwestona 
member  of         ol»  limestone,     luslve,  It  exposed  In  a 
road"  cut  In  t  .     .         • 

POet 
Top  covered,  colluTium  end  lue  rapids  a  ale 

Cronae  ".        .  (7.2  feet  exposed) 

Lines  tor.a,  Jaw!,      ;    -'roan,  weetvers  tsnj  platy 

to  •bedded 0.2 

Llaeelone,   tsrd,  llir.e;  grey,   vea 

give,  wast Vers   plsl     ••  •$ 

ale,   ;  ,   calcareous j   tan-  ,  west!  ere   tar 

bedded »■ 

Limestone,   lard;   tan-grey*   west!  en 

nur.;f  roua    I  I •  * 

ale,  el It?,  nonoelcsreouaj   tan-grsy,  wer 

ti  !n-bodded J 

ray  -brown,   *es  tan;   plat    ...  »l 

•rale,   silty,   celcareousj  gray,  weaUers   tc 
"uedce- .        •! 

Llaestone,   *ard;   tan-  ,  wectters   *      ;    -.essiv 

west: era  pis'  ,  a  part    .........     .4 

Stale,  siltr,  calcareous;  grey#  weatlers  tar.;  t*  !n- 

bedded 2 

Limestone,   'erdj   gr      ,   tea  there   1<  :     esalwe, 

weaUers  pi*  a  s'-ole  appearer  cr 1.15 

Limestone,    Vard,  danr    ;        -y,  weatVer  I  sea- 

side,  weatVera  e  top  end  plat;   et   tve 

bases   ti  In  erele  parting   In  ralddle »7 

,      ,     ;alcareoua,  tan-grey,  weetvers  te»| 

-8 

Lines  tone,  v  *rdf  grey-brown,  eeetrere  llgbt  gray;  »ea- 

siwe,  weat?era    te  ■  Ln  c' ips. .3 

ale,   sllty,   calcareous;   tar  -bedded   to  plat:.    .  .2 

Lliaeatone,   berd,      r   ^telllne;   tan-gr«y,  weet'  ere  i.r*:  ; 
aeseiwe,  weoti  era  block-/.     Foaell   ftNagaw 

oer  part.  lis  Ida  I  1»8 

ale,  all   ,  celcareousj  tsnj        idea.  •    .1 

Llaestone,  :s.rd;  rr  ;,  resteers  ten;  aaaslwe,  weetvera 

bio   «° 

Essl        reek  sbele*   (23. f  feet) 

la,   c            ,                      calcareous,  grey-green,   wee t Vera 
llf  eenj   t        -  edded 

Limestone,   !  ardj   tan-gray,  weetrera   tanf  naeilYr, 

weatt era   plat.    .                                   . ,     nd   some  algae.    .    •  .3 

le,  ellty,   slijrttiy  calcareous;   tan-grey,   wee<   crs 
ten;  trln-bedded .05 


- 


eatonc*   *ard;  ,  <??s   te     ;        ssiva 

weathers  slal      .  .£•  sp«,  Stygi  . » 

algae?,  . ,  ....        1.7 

,  ,    .  '  calcareous;   gray- 

green,  wect'  err  4*2 

ale,   I  ,   calear  ou:  ad   lr<  .1*5 

ale,  i  'aj-green,  wet"  era 

1*  -   edded 1*45 

■!•»   slit;,  noncalc  iff  aaroom;   block;    to  thln- 

sdded. 2.© 

sic,   a  lit*,,   calcareous;  aw*  tied  alt!    gre;.- 

reen;  -bedded   to  bloc; , 3*3 

L11     ,      '                  :-alear?oua;   gr     -    :>een,   wafers 
tan— £*"■'..  ;  •    .    • •        1«5 

Bader  U  lavtoafe    |      . 

1  oburg  1  laaa  tone  Mnbr  r .    { S .  4     fee t ) 
Llssestone,   :  ard,   i  2  line;  tsn-graj,  e<**t*ers 

;  ssassJve,   -seat' era  bl  .      Algae.    ......         0.75 

ard,   «                                           >  w«s'            ten; 
saaseive,  ace  plat 2.7 

ooaer  a* ale  raambcr.   '  :eet) 

m3   interval » • 

las  llacatone  aaatbar.    (".4  fee 
Ltaestone,  hard;  gr^  ve,  veatVtTa  bio 

•eraaa]   ll.:onite  *mn   iron-atalnad.     Kaae  foasil 

fragaents. 1*8 

Lineatone,   aoft,  srr?12sceous;   t  on,  weal   are 

tan;  aaaaive,  weat'ers  blc  i  plat:,,   porous; 

celclte-llnrd  cavities,  Ite-etalned.  la 

crassa,  lopecten  or-  ,   and  ^aaWe'lla"" 

gtrtatocpatata.  ......  1«2 

STa*   a  tit  j,   calcareour  -    --ay,  weetvara   grt 

-bedded;  lelned   In  upper  pai 

?ekalla   strlg tocor ■  <■  r  -a.   Derbyls  crassa.  Die 
cloatua  *p.» 

pocTij    a    . ,  re,  sp*«   and  .  'la  sp.    .  1«6 

,   eeat'  era   licit 
aasslvc,  veatbers  ;  -tslncd. 

Logpncsaa  a  p.,   few  c  ,  :old  coltaanala,   ?:nd 

t  a  1 1  *    s  p  •    .    .    .    i    •    ■    .    .    «    •    .    .    .    .    .    .    .    •    • 


Ttearna  elale,    (.    .      feat) 

111    ,   calcareous;   olive  drab,  eeetVera  ??ra   ; 

In-bedded  l  ng  al  1 

Covered  interval »fl 

battle  llaeator.e.   (15,1  feet) 

Morrill  limestone  ^ewtpr.    (0,?   feet  exposed) 

Limeetone,   aoft;  tan-lroen;  'saasive,  veatVera  porous 

and  rotten;   calcite  erjatela  comon  on  t!«   top  surface.   .8 


" 


lorena  shale  M«b«r«   I    .     feet) 

ale,   clayey  wlU    some  silt,  noncslcareeue  In  esiddlej 

tan-grey,  weatV.era   tanj  -      :ded;   calcareous 
pletee  and  nodular  -rt.  ssila  rare.    •    • 

Cottonwood  11  .    '    .7  feet) 

Llraesto   •  rd,   i     *-*rrai^e4|  tan-gray  |      ut 

weat  >  era  to  large  blocks?   eVert   nodul  *.n 

upper  part  wl  few  nodules  In  lower  psrt.  '  nlds 

aye  abundant  In  tia  ^pper  Ndf,   erinold   eolnsafcsj    > 

ccMnold  spines,  opod  freg- 

H»ntr.    ........... •        5«1 

Ltsaeatone,   lard;   tan-  -■■     ,  weat bars  tan;  -sasDive, 

wfit'er,-?   i 0.6 

lakrldge   s'sle.    (£-2.3   feet) 

ale,   (partly   covered)    sllty,   oalca  -   ?*•€•{, 

Jed   to  block:  j   cftlclu-s  carbonate  and  liaonita 

stains  In  upper  pert 

tlacatc  ard,  all-  laceo  ,  %e.aUers 

II  ;      as3ive,   weetrers  llockj.  ^n 

Occident  alls,   Sfealtna  a  p.,   nnd   ?ac-;  LaTTawnlTT       0.2 

r?le,   silly,   calcareous;   g*ft*f  weathers   llglt  jf:rc 

• 3 

ale,  cl»t  '  ,   neelcereous;  -isroon;  bloeky;  lron- 

ste'ned. »5 

ale  (parti     covered),   el  .   calcareous  reen 

to  tan;  -bedded   to  block; 12.5 

Orenola  limestone.   (53,5  feet) 

Sewe  limestone  meabcr.   (1    .      foe*) 

rdj  tan-gra;,  weat Vera  gray;  passive, 
weathers  block;    to  porous   In  upper  ;   1  festal  «•« 

stair -_cd.     tfuaereua   foaail   ft*  - 1»3 

Lfeaestc  -ditsa  >ardj  tan-<*rey,   weetVerr  ;  aasatve, 

wer.t*  era  in  aisall  cMpa;   two  «   ale  part  .  -:et«a 

Errnulif>ra,    fvsullnids,   erlnold   coltssaals,  *d 

a  pi  nee   <Sn6  . 4«7 

I.taeMone,   \t .      .  ,  weeUera  rra    ;      aa- 

aive,  weattera  block},  old  aplnea   rr  .        .' 

Limestone,   soft,   al  atedj  tan-gray,  weat   era 

tan;  maaaive,  weat: ere   witl-  a  re  ,   porous,  nodul 

appearance;  saorr   rep"  a'  betel    pert#      Foaail 

frag»ente • 3*7 

die,   ellt>,  wtti    soma  claj,   calcareous}   tan-gray, 

weat  1  era    tan;  t        -    ^dded •        ''■-  •  ' 

e,   Sard,  dense;   tan-gray,   weathers   ten;   maaaive, 
«r  3   platy;   iron-ate!  ned.      Few  siicroi'osails.    •    •  .4 

Sal •&  Point  a* ale  »e«ber.    (    .      feet) 

ale,    silt;;    wit  J    scete  cl«:  ,   calcareoua;  trn-rrt    , 

weatJ  era   tan;   t!  in-bedded. .1 

line  lleceous;  gYftw*  wet.  ; 

nasal ve,  weat 5  era  bloeky;  soma  ->ccks.    •    .  .3 


~le,   sllty,   eRlc»rrouji}  tsn-          ,   waters  tan?  tbl«- 
bedded,   l\Taonite«3t»ln«d.    . 3.1 

Becrr  Itiaectane  Member*   (o»4  feet) 

?dj  r  i   weather*  Meal**, 

eeetbera   I         -     deed;   fraev  nlt«-atelncd  et 

tors,    porous  • 1.1 

■i     411    ,   c«le«r  eeetbera   2  n     ; 

#       0.2 

LI  at   tore,    I  rordj   tsn-  ,   eeethers  t«jj  raasslv   , 

weathers  Moekyj  two  ttla  a)fc«le  p  '".S 

lf-f   ■llt;#  calcareous;  ten-  ,  weat?crs   t*; 

*!©<       .5 

Li                 ,                                                           >ay;  ma««ive, 
weatJera  bit         ,                     .Q£2*   &3,}^<taa«  and 
vtculc  "~afc undent .2 

I                 ray,   e*a  there  rr»    j 
-bedded  to  bio*      \m$ 

Ltatetone,      ^rd,»r  cootie   In  up 

raaaiva,  ie»tU:  ^>  pert; 

ltmonlte-ata  •         .      .'  vlcialoy  LH»    •'^ 

fees  11  fragments ...         2#6 

Beee  covwd. 


' 


!■  section  froa  U*  frreeaile  limestone  -seafcer  of  tbe  Sreford 
1  trace  tone  to  top  o  Limestone  member  e  Retff 

e,    Inclualv  ,  ;ed   In  e  re  it    In   t    • 

sec.  88,  T.  10     .,      , 

Feet 

wreford  ltssf  stone.   (3.2  feet  exposed) 

Tbree-nile  li.-sestooe  *en»ber.    |    ,       eet  exposed) 

nvered,      &11,   si]      ,    .lack}   soae  efcert  ?rawel.    .         5     « 
lines  tone,   tard,  tens  =*«=. 

messlwe,  veetbers  block 
>luamsls  end  fossil   frsg-"        ......  .    .         0.2 

L  latest  me,    >ard,   den>  ,   west  ben;    set   •'-  •■  , 

weetbers,   blocks. 

Li-ieatone,   terd,  dense;  ,  weathers   II-  is* 

eiwe,  west!- era   to  lrregul  et      leees?;   ■  -odulc 

•^oae  fossil  !*•«««• .3 

Llaestone,   Jerd,  dens*;   Hi  ray,  west ?■  ere  ta  a* 

slwe,  west! -ere  bloc      .     numerous   fossil   freg-  .    .  .3 

ale,   sllty,   calcareous;  ,  west 

bedded  to  pis?    .  >stus   sp.,  . , 

crtnold   coluwnels   mC  Cos-     ':  .    ,    .  ....  »ct| 

Limestone,   '  srd,  densa;   t»r\-rrey7  weathers  tenj   -jassiwe, 
weathers  block?!   two  et-«rt  "lenses.     Wellerelle  i    .» 
crinold  colusmela,   eci  iaold  spines,  Derby  Is  "cresse, 

end  fossil  fragments .  .    1.9 

ale,   slltj,   celeareous;  grey,  weatlers  1 

-  edded;  numerous  smell  lfcscnlte  nodules.    .    .    .  .05 

Limestone,    fard,   dense;   tan-grey  weavers  11(1  iy| 

;alwe,   weatlers  blocks;   lenticular.      Fossil  fragrsenta   .1 
>  sle,   silt;,   calcareous;  tan-f?ra\   to  .-ray,   west  ers 
grsy-green:  -bedded.     Crinold  colwanals, 

?E*  »  :atl*2.  ^'pricsnus;  grt-~ 

oc  Harms,  Juresaiia  nebrasccaslg,  leekella  strlato- 
coststa,   Coagosltft  sp. ,  HepalTir,;"  .,   an3H  crbfr la 

crassa 2,7 

9s tone,   'ard,  dense;   ten-nra-  ,  we?'  tan;  ^aeslwe, 

weathers   Irregulerl:  .     Xuaeroue    fossil   fr^men?    .    . 

•-iser  stele.   (11.4   feet) 

rjele,  sllty,  Tioneslceieous;  tsn-2rs\,  weet>era    tan; 

t;  in-bedded    to  bloc  ky .  .2 

,      tlty,   sligttl;    calcareous?  titrk  rrav   to  tan- 

•try,  westlers  ttnj   t       -  added  to  block> 1.2 

,  rey,  weathers  tar;-  |      asslve, 

weatlers  blocky;  small  calctte  nodules 1.5 

ttle,  sllty,  neaeeleereoue;  f*re«n,  weatvarin£ 

eenj  bio -U g#7g 


? 


" 


ale,  ela?e2,  nonceleareouej  purple,  mottled  wl 

green  in  middle;  block}' 1.4 

ule»   ela  r*e©uaj  ^re«»  ^wdlnfs  downward 

to  gra^-brow  -jeddec 0.0 

Stele,  tilts-*  fj  calcareous;  brown  I  block"    to 

-bedde .7 

Shele,  elll:,   ■  ■»»,  weather* 

-bedded  \ #4 

ale,  i!H    ,  le,  r  rt 

liglt   purple;  block; 1,1 

a,  clayey,  noncalcareouei  green,  »«ttt!era   It-  t 
green;  Mock;, , 1,4 

fane  ton  ISaaeatettv* 

eau>oe,  aediisM  vard;  tan-gr«7,  weather?   *an;  •-»*•■.!  we, 
weetbere  bloc';.    La    ippar  and  lower  p>  rta,  end  fbel 
to  in  sstddle  pert,  v  >roua  »t  Ls.se;  two 

t!  In  a'ale  pert  -are  *a§atwe  s  ale  in  upper 

pert. 

«  ell.             cale&r  out  |            ,    wax  '.    era   t»:  - 
;?rey;   U In  Elided  |  numcroua   .1 '  ;  ..Me  sstfiine.   ....        1.2 
Lfcaeatone,   bard,  f  ine-frelnedj  ten,  wtt*"-era   tr 
*asalwe*  wcaUera  block?  and  porous;                            d 
pore  ep«eeew 1.5 

Blue  Keplde   aV*le.    (.    .4  feet) 

le,  clayey  and  el        ,  norscalcorcoua  to  calcareoue| 
naroon  and  green  at  %\m     *  se  becoming  ten-gra.    in 

>er  half!  tMn-be<lded  to  block;;  eosse             tte  s?clna; 
t!in  ergtllaeeoue  lrneatone  In  loeer  pert £0.4 

Crour  >ne«  (8.4  ieet) 

Limestone,  hard,    I        -   rained;  ,  wee'  tanj 

maslva,  wa  at  J  era              ;  nuneoua                   le  par 
Lines t-  one  ,   I  a  rd  ,  denee  j                                      ,  atati  «  re 
and  porous,   numerous 


"as:  .  ,  t} 

-c    (  covered),   a!  aloareoi#;  tan  t  , 

weat   era   tan;  -  .....        7,1 

Line* tone,   -ard;   tan-j^ray,  weat-era   U     |        astve,  wea< 
era  block:/  to  ?oaie  Iron  steins.     Hunerone 

brae'  to  pod   fraisaenta,  r  .,  ., 

end  crinold    <  .......    .  »• 

e,  atlty,  cslcar  grading  downward  to 

gra^-graen  at  base;  bio       |    liaumite  a*. '.tea  on 

tcture  planes • 

1c,   allt;',  caleareou* ;  wa  nettled  wit     sr&;»gree» 

In  tie  upper  part;  bl.        .............    .       1#? 

■r*   olayej  wit!    aorae  a  lit*  ealoareoua}  gr*  . 

lock) .9 

t    (      ;5tl     'ovf.red),     r  ■i'-fireen  and  jaaroor; 


Bad«r  Hats  tone*   (13,8   ft  ed) 

R14dl«burg   ltaaatone    st-ster*    I  '.      f««t) 

LUwst«n«,  ■  -         ,    *t*U«rt   t*c|  -aaa- 

sire,  **st  ers  tlock   ;   ]  ©d,     Stweroua 

fossil   frsr       t:  . 0#4 

»    ©*i<-                                                 ,   waat               n     ; 
**•■ .5 

atr«f  *e»U*ra  blo<.  stal  b«aoj   aont> 

llMAl   e  atalna ,  , 

10. 3 
»  -  ^J   tar-    r        -        r     -   re«nf 

••fit'  (SK  cr     /^     fX*f*"'t'lFft 

planea.   • # 

»1«#  tilt?,   or  |      sroon   ^ottle-d  » 

lanaes:                               atalna  on  r«  pl«n#n.         3.1 

Covered   Interval.    

5l«a   llw  e. 


. 


*4 


This  section  from  the  Havens ville   shale  member  of  the  Wreford 
limestone  to  the  Crouse  lim  e,    Inclusive,   is  exposed   In  a 

road   and  railroad    cut  iee«   6,  T.     .      . ,    R.   7  E. 

Feet 
Soil   and   colluvium 2     £ 


Wreford   line stone.    (10.0  feet) 

'lie   shale                  .    (    .0  feet) 
le,   sllty,    calcar  ous;   tan-gray;  thin-bedded;    cal- 
cium  carbonate  nodules,   1  Lmonite-s  tained 3.0 

Tree  .Lie  limestone  member.    (7.0   feet) 

Llmest(mes   herd,   dense;   grey,   weathers    tsn-Tay;  mas- 
sive,  weat' ers   bloc '■:;  ;    chert  no  -nite- 

st.ained 0.2 

Shale,   sllty,    calcareous;    tan-  ;   thin-bedded; 

ert  nodules.  old  spines .8 

Li-.:   stone,    herd]    light   gray,   weat  he  ;s    tan-gray;   massive, 
weathers   blocks;  definite    chert   lenses,    chert 

nodules;   linonite-s'ained.      Allorlsma  sp.,    and 

Diet  j  oclostus   anericanus  .    . 4.0 

ale,    sllty,    calcareous;    tan-gray,    thin-bedded.    ...  .1 

Limestone,    /.arc;    light   gray,   weathers    tan-gray;   massive, 
weathers  blocky   to  shaly   at   base;    chert   nodules. 

1  cul oplnna  sp. ,    /.viculopecten   occidentalls,   Derbyia 
crassa,   D.    T -ooseriensis,    end   Co-iposita   sp.    .    .~    T*T~        .7 
■le,    silty,    calcareous;    olive  drab;  thin-bedded;   some 

limonlte   stains .3 

.estone,    lard;   11             »ey#   veethera   tan-gra;  ;      nnsive; 
chert   lens;   1  in onite- stained .95 

Speiser  shale.    (17.0  feet) 

Shale,    silty,    calcsreous;    olive  drsh,  weathers   tan- 

•    thin-bedded.      Crinoid   columnals,    eci Inoid   spinas, 
Jure c ante  nebrsscensls,    Derbyia   crassa.    and   biac'ioood 

fragments *        2.0 

Limestone,    hard;  gray-brown,   weathers    tan;   massive, 
west  I ers   blockj;    some  limonlte   stains,      ''icrofossils 

in  basal  part.  ■ .9 

Shale,    silty,    calcareous;    ft      -re  en  with   purple  tint 
Kt   base,   weat; ers    light  -green;    thin-bedded;   some 

limonlte   stains    on  bedding   planes 2.9 

le,    clayey,   with   some  silt,  cslcareous;   screen  I   thin- 
bedded   to  blocks 2.0 

Shale,    clayey,    calcareous;      r      -green,   weathers 

/-green;  block,' .4 

Shale,  el  It  y «  slightly  calcareous;  maroon  to  purple, 

weathers  purple;  bleeky.  ........   1.3 


w#«t  "-■«♦« 


.     >   ■-  ' '    .  ---roan* 

weavers  light  r  *  , 

:le#   r'  -recrosj  siaroor  ■'•- .    . 

Stale,    tilt;,    c»le«:  |  -lej         -         ....... 

le,  si  1*  •  ,    ■•- 1  -.-  -  •  - 

-*reen; 
,      Llty,   e»rj    c"ftlc»reoas  ;  le 

tO   ?.lSE9-.v     . 

le,   slltj,  oalca  :>on  M 

Stale,  claya:  ,  *  west. 

la-bed dec ;  .... 


- 


• 


ftma  ton   1  I^f  a  t  one  •    1  . .        ret ) 

Li 

■      ■  V 

at; 


1*1 

1*2 

1.2 

.7 
.3 


•••tiers    tftn-grayj    laaatve, 

ad.    .         1.5 
•en  wit!    maroon  and  par?>le 

dded 1.1 


.: 


&le#   clayey  wit:    ac«« 

:   scrae  11  aor- 
ta - » 


.... 


n  end 


•• 

-salve,  V. 

•la*   clayey 
Hi 

,  ,    dan  si, 

•ay,   went 

•la.  .      feet) 

•  la  (p    1  ed    ,    ill  lie  •*"••*«  J  ten;  t'ln- 

baddad  to  Mr 
lenaea   enci  nodal  ........ 

..le,   cl*:es,   ",»lc«r«ou«|  tsn-^ray,  aeRtfera  tan} 

c&learemui   lenaea.    .    .    • 
"la,   allty,   calcareous]   tan-  ,  n- 

bedded;  muaer  c.slcereona  lenaea.    ...... 

1    ,        Lt    ,   Mlctreotwj  purple  t              -  r.       ,    i 
*pl«;  ; . 


L«] 


:.... 


11.2 

1.1 

.4 


Croua* 


•.ne , 


(    . 


Laasto-.e,  *«rd 
tan;  massive, 
and   la  blor 


to  '  , 

lower 


ez 


■ 


■  * 


MR 

In  o*da   \ 

part  |  lron-»tft! 


top  p 
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Section  25 


This  section  from  tic  Sclroyer  limestone  aeaber  of  tic  wreford 
li-eatone  to  the  top  of   t'c  Grouse  limestone*    Inclusive,   Is 
exposed  In  a  rood  cut    In  t  .  m\  gee.  35,  7.  10  !««  R.  8  £• 

feet 

Seat  e red  limestone  end  flint. 1     - 

wreford  lt^aestone.   (35.05  feet  exposed) 

clroyer  limestone  member.   (2.05  feet  exposed) 

Limestone,  hard,  dense \  light  grey  to  gra>-orange, 
coat  Vera   ten-grey  f  massive,  weetlers  tlockv  and 
irregular;   flint  nodules  common.     Eehinoid  spines 
and  brecllopod  fragments. 0*9 

Limestone*  medium  h«rd|  light  grey,  we  a  tiers  tan}  mas- 
sive, weathers  irregular}  porous*     Fossil  fragments.         .5 

Limestone,  herd}  tan  to  light  gra'i;  massive,  weetlers 

blecky}  flinty . 15 

Limestone,   lard;   liglt  grey,  w-.s tiers  tans  maaslva, 
weathers  Irregular.     Ectimold  spines,  end  bract  lopod 
fragments .4 

Limestone,   lard}  liglt  gray  to  gray-orange}  aetslv 

weetlers  irregular}   elerty.     Brechiopod  fragments.    •         .3 

Sevens vi lie  shale  member*  (£4.3  feet) 

ale,   silt?,  slightly  calcareous;  light  gray,  weatlers 
ten}  t l in-bedded.   .................         1.1 

Slele,  ellty,  cal  care  oust  gray-green,  block:  .....  .2 

Celestlte,   (lentil)   light  creams  weatlers  gray-orenge.         .1 
.le,  silty,  calcareous;   tan-grey;   1 1  in-bedded} 
numerous  nodules  of  celcite  and  celctitc,  some  geodes 

Of   calcite 2.8 

Limestone,   crystalline}  gruy-orenge,  weatlers   tan}  —■■ 
sive,  weathers   irregular;   lentlcul  odal  and  aome 

aaell  nodules  of  c«lestite,  limonlte  stains.   ....       1.1 
nle,   siltj  with  some  clay,  n an eel c ere am*}  grsy-brown, 

weetlers  tan}  block:. . 1.5 

Limestone,   lard}  grey-brown,  wcethers   tan}   lenticular.  .2 

Shale,  silty,  calcareous}  tan;   U  in-bedded}  limonlte 

i     stains    on  bedding  planes.    .......    .3 

Limestone,   lard}  gray,  weatlers   tan}  massive,  weathers 

blocks;  lissonlte  stains.     Some  fossil  fragments.    •   •  .4 

sic,  silty   to  clayey,  calcareous}  gray,  weathers  lir 

gray}   thin-bedded .1 

Limestone,  medium  lard}   light  grey,  west  Vers   tan}  nasaive, 

woetlera  bloefcy.     numerous  fossil  fragments 1*0 

Stale,  ailtj   to  clayey,  calcareous}  ten-grey;   tlin- 

bedded 9.4 

''lale,   silty  with  some  clay,   calcareous}  dark  gray, 

it!- era  gray;   tt in-bedded   to  fissile;   liraonite  stains  2.4 
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Limes ton - ,  hard,  crystalline;  gray;  massive,  weathers 
blocky;  lenticu1  r,  Avlculopecten  occidentalis 
abundant  and  Myalina  sp .  .  .  .  .  .  .  .  .   o.5 

Shale,    clayey,    calcareous;   tan-gray,   weathers   light 
gray;  thin-bedded   to  blocky;   limonite  stains   on 
bedding  planes 1.6 

Limestone,    hard;   tan;  massive,  weathers  platy ; 

lenticular.     Numerous  fossil  fragments.    .    .8 

Shale,   clayey  with   some  silt,    calcareous;   gray,  weathers 
tan;   thin-bedded;   limonite  stains 1.0 

Threemile  limestone  member.    (8.7  feet) 

Limestone,    hard,   dense;   tan-gray,  weathers   tan;  massive, 
weathers  blocky 1.2 

Chert,  dark  gray  to  light  gray;  massive,  weathers 
blocky;  interbedded  limestone  lenses;  limonite- 
stained #9 

Limestone,    hard;   light  gray;  massive,   weathers  blocky; 

porous.      Forms   hillside  bene' 2.6 

Chertj   light  gray  to  dark  gray;  massive,   weathers 

blocky;  lenticular,  limonite-stained .2 

Limestone,   medium  hard;   light  gray,   weathers    tan;   mas- 
sive, weathers  blocky;   porous 8 

Chert;  light  gray  to  dark  gray;   massive,  weathers 

blocky;  lenticular;  1'monite-stained .3 

Limestone,  dense;  tan;  massive,  weathers  blocky.   Fossil 
fragments  abundant.  . .4 

Shale,  silty,  very  calcareous;  gray,  weathers  trn-gray; 
thin-bedded.  Crinoid  columnals  ,"  Jur  -  sania  nebrascer,sis, 
Compos  its  ovata,  and  numerous  fossil  fragments.  .  .     .5 

Limestone,  hard;  light  gray,  weathers  tan;  massive, 
weathers  blocky;  numerous  chert  nodules.  Crihoid 
columnals,  echinoid  spines,  and  fossil  fragments.  .    1.8 

Speiser  shale.  (16.2  feet) 

Shale,  silty,  calcareous;  gray,  weathers  t--n;  thin- 
bedded;  lenticular.   Dictyoclostus  smericcnus,  Chonetes 
granulifera,  and  trllobites.  .  . .  .    .i 

Limestone,  dense;  gray,  weathers  tan;  massive,  weathers 

blocky;  lenticular.  Echinoid  spines .5 

Shale,  silty,  calcareous;  olive  drab,  weathers  tan; 
thin-bedded.  Dictyoclostus  so.,  Chonetes  granulifera, 
Derbyia  crass a,  Jur  an la  nebrascensis.  crinoid 
columnals,  Polypora  "so. ,  Composite  ovata .8 

Shale,  silty,  very  calcareous;  gray-prreen,  weathers 
light  gray-green;  t> in-bedded  to  blocky;  limonite 
stains  on  fracture  planes.   Ambocoelia  sp.,  crinoid 

columnals,  ecv inoid  spines,  and  Derbyia  ap .3 

ale,  silty,  calcareous;  tan-gray,  weathers  tan; 

blocky;  limonite  st?:ins  on  fracture  planes.  Derbyia 

sp.,  and  Ambocoelia  sp.  ...........  #~  TT~~   1.1 

Limestone,  hard,  dense,  slightly  crystalline;  gray, 
weathers  tan;  massive,  weathers  blocky.   Few  fossil 
fragments 1.2 


- 

ale,   allty,   calcareous;  gray,  weathera  tan-gray j 

block;,  j  limonlte  stains 0*6 

Stale,  allty,  caleareoua;  dark  gray,  wee there  grey-green; 
blocky;   llaontta  ateine  en  fracture  plane*.    .    •    •    •            .5 
ale,   allty,   calcareous;   tan-groan,  west*  arc   tan-grey; 
block,  j   few  liaonita  atalna.    .    • 2 

Shal*,  ailty,   calcareous;  preen  wit!    a  purple  tint, 

we* t Vera   light     reen:  blocky.    .   .4 

Stale,  allty,  yellow~green  mottled  wltl    purple  In 

baeal  part,  weathers  tan-green)  -bedded  to  blocky.  1,1 

Shale,  allty,  caleareoua ;  purple,  weethcring  pnrpllel- 

groen;  blocky;   iron  atalna  on  fracture  plane* •   •   •    •         .4 

ale,  ailty,  very  calcareous;  sreen,  weathera  llg  t 

green;  blocky .4 

Shale,  ailty,   calcareoue;  purple  and  wm,  weathera 

light  green .  •    .2 

ale,  ailty,  eeleereoua;  dark  purple,  weathera  purple; 
blocky. »7 

Shale,  allty,  calcareous;  green,  weathera  light  green; 

blocky;   le  la*»«    .    •    . .      .  .2 

Stale,   ailty,  nonceleereoua;   purple  raottled  with  green; 

bloaky 1.8 

ale,  allty,  alirltl;    caleareoua;  maroon;  blocky.   •    •       1.5 
Hie,  ailty,  alightly  calcareouaj  green  mottled  wltl 
maroon,  ma  a  tt  era  gray-grmen;  bloaky. 1»1 

Stale,  allty,  calcareouaj  gray-green;  blocky;  meaeroua 

calcium  carbonate  nodules,   limonlte  atalna  on  nodulea       .4 
ale,  allty,  with  some  clay,  noncalcareous ;  maroon 
mottled  wit-    green,  weathera  light  maroon;  blocky.    .  .7 

estone,  hard,  argillaceous;   tan;  wnasiwe,  weathera 

blocky;   iron  atalna  on  fracture  planes.   • .4 

ule,  ailty,  calcareouaj  tan;  blocky j  iron  atalna  on 

fracture  plon.es. •• 

ale,  allty  wltl  acme  clay,  noncaleareoue ;  d»rk  green, 
weethera  light  green;  blocky.  .....  1.0 

Funs  ton  lines  tone*  (10,7  feet) 

Limestone,  eoftj  tanj  massive,  west';  era  blocky,  .  .  .    2*0 

Limestone,  medium  hard;  cream;  tnaaslwe,  weathera  piety 

and  blocky 2*2 

Lime* tone,   herd,   strglllaemou*;   tan;  maaeivm  weather* 

".ockyj  ~.«roon  atalna  on  surface*   • #2 

Llrseetone,  -aedium  hardj  ten-brown,  weather*  tanj  aaaaive, 

weat'era  blocky 1*8 

ale,  ailty,   caleareoua;  tan,  weathera  llgtt   tan; 

In-bedded. .5 

thale,  ailty,  caleareoua;   tan,  weettere  1  ray; 

,    blocky.    .......    .....  .5 

ale,   allty,  noncalcareous;  dark  green  mottled  w*  * 

brown,  weathera   light  grey-grejen;   tUn-bedded.   ...       1.0 

Limestone,   herd,  denae;   t*n-rrcen,  weathere   tanj   thin- 
bedded .3 

ila,   silty,   calcereouaj   tan,  weethera   tan  with  maroon 
atainaj    t!  In-bedded. .4 

Liaeetone,  hard,  aeml-cryetallinej  11  ray,  weethera 
tan;  massive,  weathera  blocky.  Fusullnids  and  fossil 
fragment*. •••• 


Limestone,  sjcdlura  hard;  grey,  weathers  tan,  massive, 
sorae  small  geodcs*     Fossil  fragments   abundant.    ,    .    . 

Blue  Rapids  shale.  (19*6  feet) 

ale,   clayey  with  acrse  silt,  calcareous;  gray  *©  yollow- 
gray,  weathers  tar-  ;  block? 5  contains  eel  care  oua 

lenaea;  llssooite  at r Ins  on  fracture  planes,   ....         2*6 

Stale,  sllty  with  some  clay,  calcareous;  dark  gray, 
weathers  gray;  blockyj  llncnlte  stains  on  fracture 
planes* • »•■ 

Steele,  clayey,  calcareous i  aaroonj  bloeky  to  thin- 
bedded. •    •       2.6 

Stale,   sllty,   calcareous;   ^ray  mottled  with  maroon, 

weathers  3            gray;  bloeky {  llmonlte  stains.    .    .    .         1*3 
.la,  sllty,  calcareous;       roon  to  gray  to  purple  at 
the  base,  weatters   ?r ay -maroon;  block? .         1*9 

Stale,  sllty,  calcareous j  gray-green,  weathers  llf 

grayj  bloeky. 1«« 

Stele,  sllty,  •lightly   calcareous!  speckled  gray -green, 
weathers  1  tMn-beddedj  llaonlte  stains*  *         .9 

le,  sllty,  caleareoue*  tan-gray,  weathera  light  grayi 
tMn-beddedi   contains  thin  calcareoua  lenses.    .    .    .         3*8 

Crouse  limestone  (0.8  feet  exposed) 

Limestone,  hard,  dense;  tan-gray  wsatfrers  tan;  massive, 

ithers  plfit.  . •** 


Base  cowered* 


stlon  2f 


TMs  aeotion  from  the  wyaore  shale  member  of  the  Hatfield  thai* 
to  the  Ftmaton  1  laics  tone,   Inclusive,  wee  measured  In  a  road 
cut  In  the  SEi  *e£  aec.  21,  T.   11      .,   R.  8  X* 

Feet 
Soil,  atltyf  grey-brownj   chert  fragment  a 2     - 

Itatfield  ehele.   (5.5  feet  exposed) 

Wyaore  at  ale  member.   ((Ml  feet  exposed) 

Shale,   clayey,   calcr.reous;  vari-eolored;   tHR-bedcied 

to  blorky.   • .    .    .   .    . 5*5 

Ireford  limestone.   (39.2  feet) 

royer  llaeatone  member.   (7.1   feet) 

eat one,   terdj  efcale  parting  In  the  middle  pert  end 

near  the  haaef  tans   aome  limonite  stains.     Ostrecoas 

abundant  in  upper  0,$  foot 2.3 

Stale,  eilty,  verj  calcareeuej  grey,  weathers  ten-grr 

t\  in-bedded;   thin  limestone  lenses   «rad  nodulea. 
rtyocloatus  saerlcenus,   Compoolte  ep»f  All prists 

na'le.   •   •   •••«. ••       3.1 

Clert,  witT  some  limestone;  derk  grey  to  gray;  mmselve, 

weathers  blocks. 0.4 

Limestone,   hard?   t—  gwya  eeat  ere   ten?  massive, 

weathers  blocky »• 

Ci-ert,  dark  pray  to  grey;  massive,  weathers   In  large 

blocks.   ...........    .2 

Limestone,   hard;   tan-gray,  weathers  ten;  massive; 

lenttculer,  occasional  fossil  fragstente .3 

Clert,  dark  gray,  wecth era  gray;  meaaive,  weathers 

blocky;  lenticular;  llmenlte  staina .  .2 

tine a tone,   hard,  a hale  bed   In  middle  part;    ten-gre   , 

weathera  tan|   chert  nodulea.     Composite  ovate, 
ynbopora  ap«,   Derb   le  crease,   crSn'old   eoluanela, 

end   fossil  fragaenta.   ...............  .2 

Chert,  dark  grey,  weathers  gray;  aaeslve,  weathera 

blocks;  lenticular;  limonlte  steins.    .2 

Limestone,   hard;   ten-gray,  weathers  ten;  aesslve; 

contains  numerous   chert  r.odulea;   limonlte  atelns. 

Derby  le  sp» •  ■" 

gowensville  ahale  aeaber.   (22.5  feet) 

Shale*  clayey  with  aoae  allt,   alir.\  sly  eelcareoua;  olive 
dreb  to  blue-grey,  grading  laterally  into  an  olive 
drab  s   f?le,  weathers   tan;   eelcareoua  nodulea  at  the 

bese;  some  liaonlte  ste'ns. 4*1 

estone,  argillaceous;  gray;  maaalve,  weathers 
irreguler  and  plrty,  Avlculoplnna  sp«*  Allorlsma 
terns Inelc,  Pol/ -ore  sr>'»,'  "crlnold"  columnels,  J^bocoel.la. 
sp*,  and  numerous  fossil  fragments.  . •   "  !•? 


... 


Shale,  clayey,  calcareous;  dark  gray,  weathers  blue- 
gray;  thtn-bedded.   .    . 1.9 

Liraeatone,  argillaceous;  ten-gray,  weat;  era  tan;  platy 
to  massive;   sore   limonlte  stains j  massive  tone  occurs 
in  central  part;  above  it  is  a  thin-bedded  shale  tone 
which  grades  into  a  platy  zone*     "saline  sp»,  and 
Fleurophorus  sp.,   and  at  the  very  "Top  tTTere  Is  a  con* 
srlomera'tle  sone  containing  sharks  teeth,  mierofeealla, 
limonlte  nodules  and  clay  ball 2*1 

Shale,  clayey  wit!    srrse  silt,   calcareous}   olive  drab, 

weathers   tsn-grcy;  t"  3. .       S#8 

ale,   clayey,  sll  ealear-ous;  dark  gray,  weathers 

gra;!;  thin-bedded. 4*5 

' ale,  silty,  calcareous?  olive  drah                 ,  weathers 
light  gray;  thin-bedded;  very  calcareous  plates 
wei         r  out;   lisionlts  stains.      ' vlculopec ten  occidental  is 
abundant,  Derby!  a  crass  a.  Myal  Ina   i            nd  Pleurophorui""" 
sp ♦ ~2.5 

Threemile  limestone  member.   (9.0  feet.) 

Limestone,  hard;  tan-gray,  west Vera   tan;  massive;   cert 
nodules  numerous  In  the  basal  part   and  occasional 
nodules  scattered  throughout  with  a  prominent  lens  of 
chert  in  tie  upper  part*     Echlnoid  spines,  cricoid 
colussaala,   occasional  bracviopod  fragments 3.8 

Lis* atone,   herd;   tan-gray,  weathers  tsn;  massive; 
porous;   some  limonlte  stains;  chert  nodules   In  Ue 
upper  part.    ........    ......         1.5 

Chert,  dark  gras  to  light  massive;  lenticular,   •         .2 

Limestone,   soft;   tan-brown,  weathers  tan;  porous  In 

central  psrt. • .5 

Limestone,  somewhat  shalj  toward  base;   hard;  err? 

weathers  tan;  massive;   two  chert  bands  in  upper  part; 
occasional  limonlte  steins.     Echlnold  spines.   •   •    .         1*4 
-le,  sllty,   calcareous;  gray-green,  weathers  t.  y; 

thin-bedded.      Diet;  oclostua   smerlcanua ,   Composite. 
oyata,   crinold  coluranala,   and^Tmbocoella  up.   •    •   •   .         .4 

Limestone,   hard;  1  (    lnterbedtfed  bands  of 

dark  gray;  massive;  chert  nodules 2.0 

Speiser  shele.   (17.3  feet) 

sle,  silty,  calcareous;   tan-gray,  w<* others   '. 
gray;  thin-bedded;  sosse  limonlte  stains.     Crinold 
celumr.als,   Derbyla  sp*9  C*- onet  ca   err?  mil  if  era,   and 

eoten  Occident  alls.    .    ."". 2.9 

Lir  e,    hard";  gray,  weatFers   tsn;  maasiv;   thin 

shale  parting  nemr  base 1.0 

Shale,  silty,  calcareous;   olive  drab,  weathers  tan- 
gray;   thin-bedded;  numerous  clay  halls  and  limonlte 
nodules;  limonlte  stains   In  vasal  part.    ......  .3 

Limestone,  argillaceous;  gray,  weathers   light  gray; 

massive   to  nodular;  limonlte  stains.    .    •  .8 

le,  silt   t                 cflcareous;  dark  green,  weathers 
light  green;   thin-bedded;  beavllj   limonlte-atained 
In  the   top  part. .4 


Shale,  sllty,  noncalcareousj  dark  green,  weathers  green; 

block:.;   Iron  stains  on  foeetw    Planes 0,4 

<*le,   sllty,   calcareous  ;  2  to  dark  sreen;  weathers 

green;   tv In-hedded  at  to?  becoming  Mocky  at  base; 

llBionite  atelna  on  fracture  planes 3.6 

ale,  silty,  calcareous;  purple;  block:  .  ......     .S 

la,   silty,   calcareous;   green}  blocky;   l!monite  staina 
In  bcsal  part.    . ,3 

Shals,   allty,   calcareous;  maroon  witi    purple  and  green 
aottlinf  In  upper  part;  blocky;   aoae  ataina   and 

nodules   of  limonitr.    ...,'. 1.3 

la,   clayey,   calcareous;     r     -  r-             bin-bedded; 
liaonite  stains 1.1 

Limestone,   arglllscecua;  grey,   speekled  with  preen, 
vest  Vers  tan  to  light  gray;  massive^   top  part  we*;  tiers 
to  snail  plates. .        1.3 

Shale,   clayey,   celcereou    ;  -  rocn,  west? era  11; 

green;  --bedded   to  bloc. .7 

ale,   ailty  with  some  cley,   calcareous;   tan-gr.'    , 
weathers  ten. 

Punaton  limestone.    (3.0  feet  exposed) 

Ltroiztone,   hard,  dense;  ,   veethera  tan;  «seseive»   .  .6 

Lines tone,   hard;  gray,   weethera  tn;  ««aslre,  blocky 

weethers   irregularly;   clay  nodules,   porous £.4 

rose  covered. 


1M 


"ectlon  27 


TMa  section  from  tbe  Kinney  limestone  member  of  the  Hatfield 
a  hale  to  t-  tiaer  shale,  Inclusive,  is  exposed   In  a  stream 

bank  in  :  aee.   15,   T*    7     . ,  R.  6E, 

Feet 
Or*v<rl,   chert  end   limestone.    ..♦•. BmmS 

Hatfield   stele,    (34,3  feet   exposed) 

"le;-  15--:#»stcne  member,   (l«t  feet  exposed) 

ne,  soft,   arenaceous   appearance;  grey-greeeij 
mas    ive;   poro  :r . *.        1*7 

fymore  sVele  member ,   (5£,f  feet) 

■ile,   clayey,   si                calcareous*  gra?-;:reen;        '  .- 
bedded 2,9 

le,  sllty,   calcareous;   tan;  tl  in-bedded 0,7 

Limestone,   terd,   partly   arg lllaceousi   pray,  eeatVers 

ten;  maasive,  west'' ere  block y  ;   5r on-stained,    ....  ,7 

alt,   clayey  and  silty,  ncncalearfous ;  tan-^ra    , 
weathers  tan;   thin-bedded   to  block   ;  n  and 

limonite  stains .1 

,     '•    ,   calcareous;  grey-green,  weathera  lig't 
green;  block;  ;   lt-ncnite-atslned,    .    • •    .       3*5 

le,   siltj   &ru&  clayey,   calcareous  meroon  witt 

green  and  purple  stains   in  middle;  blocky .1 

• le,   silty,  sllgbtlj  calcareous;  purple  wit!    maroon 

tint,  weathers   purple;  blocky J    iron-.*tained.    •    •   •    •       4,2 

ale,  cleyej,  calcareous?  gray-ftreen,  weeUers   ten- 

graj;   tV.in-bcd'iedj   ircn-stained,    ..........  ,8 

Wreford  limestone.   (39*9  feet) 

Setroyer  limestone  member,  (10,6  feet) 

ketone,   herd;  light  gray*  weethers   tan-grey |  massive, 
weethers  block;',     Hi crof ©sails  ebundent  in  upper  pert.  1,5 
ale,   siltj,  with  some  clay;   calcareous;  gray-brown, 
weathers  tan-grey j   tMn-bcdded  to  blocky }  sqsrc  limo- 
nite  steins,   •    • 2,7 

Limestone,   terd}  light  grey,  weathers  tan-gray;  naselve, 

weethers  nodulcr;   numerous  chert  nodules, 1,4 

ale,  allty,  calcareous;  gray-brown,  weat  .era  tan- 
tUn-bedded,     PI c t :  oclos tna   per t lock  1  anus ,   •    .    .    .    •  »8 

Chert,  li^Vt  j-raj  to  dark  gray;  rn.es  a  "I've,  weathers 

blocky  end  irregular!}  .....    ,3 

Limestone,   h«rd;  lirht  gray,  weethers   tan-gray;  massive, 
weathers  irregularly  and  bloeky.     Fossil  fragments.    .        .6 

Ciert,  some  limestone  et  bese;   light  gray  to  dark  gray; 
massive,  weathers  blocky  and  ir  rly •         1,0 

Limestone,   V.ardi   lig>  t  gray,  weathers  ten-gray;  massive, 
weethers  blocky;   some  chert  nodules,   clert  lens  at 
top,    ..... 1*3 


Ctert,  light  gray  to  dark  gray;  massive,  weettera 

block; 0.3 

Limestone,   '*ardj   lif  It  gray,  west!  ers   tan-gray;  raaasivc, 
we& there  block;, .7 

:•  evens  ville  stale  aeaber.   (21*2  feet) 

Stale,  silty,  calcareous}  grcy-groen  to  olive  drab, 
weethera   f      -   r  ;  ;   tttn-bedded;  nixaerotia  celcere^ua 
nodules.    ......................       1*0 

Lines  tone,  medlua     ard;   tan-graj  ;  laaaslve,  weetters 

plat?  end  to  Irregular  blocks 

Shale,  ellty,  ealcareous;  grey-green,  weettera  ten; 

thin-bedded;   lent  leal  r 2 

Limestone,  soft,      '   e-grelnedj   ten,  weathers  tan-grey; 
masal*© ,  wetter s   to  irregular  blocks;  some  iron 
steins.     Some  braetiopod  fragaent*.   ........  *6 

Stele,   silty,   calcareous  j   olive  drab,  weathers  ten; 
t  tin-bedded;   calcareous   lenses  ;   llaonlte-stelned.    .    . 

Limestone,  Tsedlua  tard,  fine-grained;   ten-grey  ;  ^aaalve, 
weetters  blooky   to  piety;   iron  stains  abundant] 
slightly  porous.      /vleul ogee ten  occlden telle  end 

gpeapVelus  sp.   .......   7". •       4»9 

»ile,  silty,  with  acne  clay,  calcereousi  dark  grs   , 

weetters  rrey;  thin-bedded  to  fissile;  calcareous 

lens   in  middle  pert  nm&  at  top. 5*2 

Liaestone,   tard,  argillaceous;  gray,  weetters   tan  to 
gray;  aiessive,  stowa  ttin  bed  tee,  weettera 

blooky  to  piety «      'vlcrdopjectcn  occidental  la 
abundant,    Jur    -.ania  neliraa^Vh'sTe  anif 'fiyallna  sn.    .    .        2.2 

Stale,   clayey  witf  a*ome  silt,  caieer* ous;  dark  ?ray, 
weethera  grey;   t't  in-bedded  to  blocky;  eowe  ir 
stains 1*0 

Limestone,  argtllaceous;  dark  ?tr.«iy,  weathers  grs    j 

aasalve,   weatiers   s'aly;   ttin  a  beds 1.5 

Stale,  clayey,  calcareous;  dark  <?ray,  weather*  gray; 

ttin-bedded   to  fissile 3.5 

Ttreecalle  Uses  tone  aeaber.   (6*1  feet) 

Limestone,   tard;  ten;  aessive,  weetters  sbaly;   soste 

ctert  nodules   in  middle   part.     Crinold   coluanals  end 

braetiopod  fragaenta i«4 

Ctert,  light  gray  to  dark  gray;  aassive,  weathers 

blocky f  soae  iron  etalna;  lenticular.   .......  .4 

Liases  tone,   hard;   llgit  gray,  weather*   tan-gray;  maasivc, 

weathers  blocky   end  irregularly;  porous.    • 1«2 

Chert,  lif  ay  to  dark  grey;  aaeslve,  weathers  Mocky; 

husk  reus  liaonlte  steins;  lenticular ... 

Liaestone,  soft;   tan-grey;  aastlve,  weathers  poroua  and 

rotten  at  the  beee;  nuaeroua  liaonlte  stains.   ...  .2 

Liaestone,   hard;  11  ray,  weetters  tan-gray;  aasalve, 

woathere  blocky;  allgttly  porous. 1*4 

Chert,  liR^t  grey   to  dark  |   aasalve,  weathers 

blocky;   lenticular. .2 

Liaestone,  tard,  dense;   light  grey,  wes.tt.ers   tan-gray  j 

aasalve,  weetters  blocky. •     .8 


ale,  allty,  ver:    calcareouaj  dark  pray,  eeeUera 
grey;   tMn-bedded|   ilaeatone  lena    In  -ilddle  part, 

Crtnoid  coltsanala,  and  Persia  ap 1#3 

Ltneetone,   lard,  soiaaW  at  crystalline;   -?r*y,  weathers 
tan-grayj  csesstve,  weathers  blocks-;   c'ert  lena 
nlddle  part 1.2 

Spelaer  a?- ale.   {3.3  feat  exposed) 

nle,   allty,   ealcarr ous f   gr>     ;   t    *n-beddedj   calcareoua 
lena  In  middle  part.     Crlnoid  eoltamala,   Hip' 
carbonarla,   Pel:  pore  sp.,      lct;ocloatua   snerloanus, 
Persia  craaga,   and  CV.enat.ea    ■ranuTTfera.    .....'  .        2«0 

Lta»  stone,   rard,  dense?  wttb  none reus  black 

apecks;  oaaslve,  weather*  bloc 0.6 

ale,  allty  very  calcereoua;   vsrl-eolored  a' sle  w' 

purple,   green,   and     r  5a   In  upper  part  and  maroon 

In  lower  part}  bloc 5#7 

Baae  covered. 


201 


Section  28 


Tils  section  from  t  e   :iorence  limestone  member  of  the   Barneston 
limestone  to  the   top  of    tie  Sctroyer  limestone  member  of  t 
Wreford   limestone,    Inclusive,    Is  ex>  ibited   In  a  road  cut  In 
Sw£  SEi  sec.   1?,   T.   11   ■  .,      .        E. 

Feet 
Soil,   sllty,   dark 1     t 

Berries  ton  limestone.   (15.5  feet  exposed) 

Florence  limestone  member.   (15.5  feet  exposed) 

leslone  and  weathered   el  ert,    Individual  beds  not 
measurable. 4.9 

Limestone,    irard;   tan-gray,  weathers   tan;  massive, 
weathers  blocks;  porous,   llmonite  stains.     Crlnold 
columnala,   Euomptalus   sp,,   Dlct:;oclostus   snericanus.        0.9 

CJert,  light  gray  to  dark  gray,  massive,  weathers" 

blocky;   frsetures  conctoldalj  lenticular.    .25 

Limestone,   hard,  dense;   tan-gr.y,  weatVers  tanj   massive, 
weatters   blocky;   lenticular;   llmonite-stalr.ed 3 

Chert;   light  gray   to  dark  gray;  massive,  weathers  to 
irregular  blocks;   fractures   conchoidalj  lenticular; 
limonite-stalned  areas.     Trilobites,  numerous   fossil 
fragments   on  surface .4 

Limestone,   hard,  dense;  grey  to  tan-gray,  weathers   tan; 
massive,  weathers  blocky;   chert  nodules   In  thin  lenses  2.3 

Chert;   light  gray  to  dark  gray;  mas.-lve,  west' era 
blocky;   fractures   conc^oldal;    lenticular;   li^.onite- 
stained.        eneatella  sp.   and   fossil  fragments   on  out- 
er 8'irface. #3 

Limestone,   soft;   tan,  weathers  tan-gray;  mas-ive; 
porous   in  upper  part;  numerous   chert  nodules;   iron- 
stained.     Rhombopora  sp.,    Fanes tella  apm,   and  Dlctvo- 
clostus   americanus. ^    7  *~       2,\ 

Shale,   sllty,    calcareous;    tan;  t        -   edded .1 

Limestone,   hard,  dense;   tan,  weathers   tan-gray;  mas3ivej 
seme  ctert  nodules   in  upper  part;   iron  streaks. 
Fusulinlds  and   ect  inoid  spines. 1.0 

Chert,    !-5rd,   denae;  gray  to  light  gray;  massive,   wect- 

era   In  tMn  blocks;  limonlte-stained. .3 

Limestone,    hard,  dense;    tan,   weathering   ten-gray;  maa- 
sive,  weathers  blocky;   some   chert  nodules;    lenticular. 

hinoid   spines .7 

ert;   1I~' t-gray  to  dark  gray]  massive,  weat!  ers   in 

small  blocks;   lenticular;    conchoidal  fracture.    .    .    .  .35 

Limestone,    hard;    tan-gray,   weathers    tan;  massive;   a  thin 
chert  lens   in  middle  part,   occasional   c* ert   nodules 
scattered  throughout;   thin  scale  parting  near  the  base. 
Possibly   r.le-rofosalls,    Polypora  sp.,        nes tella  sp., 
Ambocoella  sp»,   ec! inold  spines,   and   crlnold   columnala .1*6 


- 


MOtfleld    shale   (76.2  feet) 

Blue  Springs  shale  monber*   (33#2  feet) 

alt,  silt?,   ceicareoua;  fcetv«gray,  west  here  tan;   t'  in- 
bedded;  lenticular;   calcareous  nodules,     Plctyo- 
cloatus  sp.,  crlnold  coluanals,   Derby lo  so..  Rhoabopore 

a  p.,  and  numerous   fossil  fregaonts.   • 1»7 

ale,  sllty,   calcareous;   grsy-^roen  grading  down  to 
ten*  weathers  tt-n;  -      ided  to  blocky;  grades 

leterall      into  a  tMn  lletestone;   iron-stained. 
Al lor is no  tgrrainele,  Plctfoclostus  sp.,   end  Derby  la 

ibuiiu    .    •   • !•* 

Shale,   silty,   calef  |      ray-orange;  thin-bedded; 

llwonite  stains  on  fracture  planes 0.2 

.    ,   ,;i,.,   calcareous,  graj ,  westhera  light  gray; 

iron  stains  on  bedding  planes.     Pleurop  orus 

a'ltequus. •$ 

ale,  sllty,  calcareous;  tan-fray  J   tHn-bedded;  vi 

lenticular;   large  calcium  carbonate  nodules;    iron 

staina. .  «• 

Shale,  sllty,   sllghtl:    calcareous?  grey-green,  weathers 

light  green;  blocky •       2-*1 

le,  clayey,  calcareous;           -{Troon,  weathers  11 
greeni    t!  in-bedded;  Iron  stains  on  be  planes.    . 
ale,  clayey,  ceicareoua;  violet,  green  stains  through- 
out!  thin-bedded.   .....   .......         1.1 

ale,  sllty,  calcareous;  green,  weathers  , 

aeme  violet  stains  In  upper  p?>rt;   V  !n-bedded;   iron 

stains  on  \  tg  plant  i .2 

ale,   allty,   calcareous;  rsaroon;  block?;   lenticular.  .5 

sle,  silty,   calcareous;  light  green;  blocky;  sosse 
calcareous  lenses  present;  maroon  stains   on  surface.  .6 

ale,  ellty,  calcareous;  maroon;  -bedded  to  blocky.  1.2 

Shale,   clayey,  sli  calcareous;   nreen;  block;-.   •    .  .45 

bale,    sllty,  ealcareoua,  narroo  'n-bedded  to  blocky.  2.4 

Covered  Interval 15.5 

Kinney  lines  two  aawaber.  (2.1  feet) 

Limestone,   aoft,  all-   '1;    dolemitlc;   tan;  sjaaslve, 

west  Vers  blocky;  nacrous  black  specks.     Forms  a  raall 
"Illalde  bene!* 2.1 

Vysore  shale  sesaber.  (40*9  feet  exposed) 

Shale,  clayey,  sli  calcareous;  ?reen;  blocky; 

llwonlte  stains   on  fracture   planes.    ........  .4 

If,    clayey,  calcareous;  anroon,   tinted  at    tte 

base;   thlafboda'ad 1*4 

ale,   clayey,   calcareous;  groenlst-frra?  »  weet*- 

ers  gray-green;   tt  in-bedded.   • 2.7 

-,     layey,  calcareous;  rs»?;roc  -bedded.    ...  .9 

ale,  clayey,   calcareous;  re 1 low! *' -grey,  weathers 

tan;   tMn-bedded «9 

LInestone,  argillaceous,   aoft;    tan-gray,  woatVera   tan; 
massive,  weathers   blocky,   iron  stains  on  bedding 
planes,     ffyslina  subguadrata,   Avlculc  i_- 

den  talis,  and       .-line  sp.    ............   .  •* 


- 


'ale,   a  lit;/,  ver?  calcareous |  tan-ffra?,  wearers  tanj 
V.  In-bedded j    f- in  tone  lens    In  I  ddle  partj 

liaionite-atslned   err  ar. . 

-eatone,   argillaceous,   eloj   nodules  j   tun-  ,  weat'  - 

era  tanj  massive,  weaU'era  blockyj     orouaj   !#rv* 

llaonlte-stained;   lenticular 1»3 

Rle,   silty,   calcareooa,    Una-gray,  weathers  tar: 

bedded;   calcareous   nodules •  9*5 

Covered   interval,   colluvlum.    11.0 

Top  of  Setrojer  liaeatone  mmfytr  **  th*  *>efo«*  limestone. 
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Section  29 


This  section  from  the  Florence  limestone  raensber  of  the  Baraeaton 
limestone  to  the  Wymore   e'  ale  member  of  the  Hatfield  si  ale. 
Inclusive,   la  exposed  In  a  road  cut   In  the  HE}   S*$  sec.  10, 
T.    I      .,   R.    7  E. 

Feet 
Soil,   sllty,  gray-brown ■    i 


Pairneston  limestone.   (19.2  feet  ex  osed) 

Florence  limestone  member.    (19.2  feet  exposed) 

Limestone,   hardj   tan  to  light  gray,  weathers   ta 

massive,  weathers  blocky;   numerous  c!ert   lenses  and 
nodules.     Echinold  spines,   crlnold  columnals   end  few 
fusullnlds.    . 16.7 

Shale,   sllty,   calcareous;  gray  to  grey-green,  weathers 
tan;   thin-bedded j  numerous   calcareous  nodules. 
Sot  lnoconc' us   sp.,   crlnold   colutanals,  echinold  splnea, 
end  Derby  la  sp. 0.6 

Limestone,   bar*  J   tan-gray,   weathers   tan;  massive,  weat    - 
ers  blocky  to  shaly;   some  llmonite  stains j   ctert 
nodules.     Crlnold   columnals,   Derby la  crasaa,  D. 

ibula,   Jur'  .ianla  nebrascensis.  fusullnlds.    C"honetcs 
rranulifera,    MargTnlfera   hyotrlcula,   and   KI orabopora 

«P .7 

Shale,   sllty,   calcareous;   tan-gray,   weathers   tan; 
t' In-bedded;   calcareous  nodules.     Echinold  spines, 

and  brccVIopod   fragments, ,4 

Limestone,   hard;  tan-gray,  weathers  tan;  massive, 

weathers  blocky;  clert  modules;  some  llmonite  stains. 

Fenes telle  sp.,  Derby la  erasaa  and  numerous  brach!- 

opod   fragments. .8 

Matfleld   shale.    (44.1  feet  exposed) 

Blue  Springs   stale  member.    (23.6  feet) 

ale,   sllty,   calcareous;  gray,  weathers   light  grsy; 

'n-bedded;    Iron  stains   on  bedding   planes.    .    ..*.    .        2.8 
Shale,   sllty,   calcareous;  gray-green,  weathers  light 
gray-green;  thin-bedded  to  blocky;   numerous   lrcn 

stains   on  bedding    and   fracture    rslanea.    . 5.4 

Shale,  clayey  with  some  silt,   eeleereewej  -sroon  mottled 
with  purple  and  gra?-green;   thin-bedded;   lron- 

atalned 4.7 

Shale,   sllty,   calcareous;  gray-pjreen,  weathers   light 

gray-green;  thin-bedded .9 

ale,   sllty,   very  calcareous;  rataroon;  massive  and  very 
calcareous   In  the  upper  ptrt,   blocky   in  tie   lower 

art " 2.7 

ile,   sllty,   calcareous;     -reen,   weathers  grev-green; 
blocky #8 


- 


Shale,  silty,  calcareous f  isaroon  wit'    e  purple  tint 

In  the  upper  parti  -beddec 1#7 

ale,   clayey,  calcareous!  grsy-green,  weathers  llf 
^ay-grceui   t .    '    -         ed   tc  ;yj   Iron  it* in*   on 

bedding   plenee 1«1 

ale,   clayey,  calcareous  J  waroor  beooalng  purple 
ward  base,  aottled  %            ray  and  llgbt  green  In  the 
middle!   thin«bed.:ed  to  block,. 5.5 

Kinney  lines  tone  aoafeer*   (2»5  feet; 

e*ton«»  soft |  ten  to  llgfct  grey,  weathers  tan-grey 
wit?   maroon  stains;  massive,  we  at  t  era   to  lrregul  r 
rounded  blocks;   e' alky  at   t'c  base*     Hlcrofo  sila 

abundant.    .    . . 

■,le,   claje;, ,   calcareo*r  ;    r.r  y-green,   tMn-bedded*   •         0*2 
Liaestone,   soft;   tan?  siaasive,  west1,  ers  blocky;  ascroon- 
ateined]  numerous  e?.ell  celclte  crystals .4 

Wyaere  shele  aeaber.    (1.0  feet  exposed) 

Stele,  clayey,  noncale©reous ;  -green*  weathers 

11  gt t  gray-frcen;  blocky   to  th in-bedded f  c  s 

numerous  thin  calcareous  lenses*   ..........       3.3 

•le,   clayey,   calcareous f   olive  drab  nettled  *' 

gre^ ,  weathers  tan;   I    *.n-badd«.d 9»2 

Shale*  silt?,   calcareous}  gray  to  prey-brown,  weathere 
ten;  thin-bedded  to  block-:;  rmaaf  sew  calcareous 
lenses,   cone-in-cone 5»5 

Base  covered* 
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Section  30 


This   section  from  the  Florence  limestone  member  of  the  Barneston 
estone  to  the  ISymore  shale  member  of  the  Matf  ield  shale, 
Inclusive,    Is   exposed   In  a  road  cut   In  the  Sl£  SWi  tec.   21,  T, 

Feet 
leathered  limestone  and  soil, 1    _^ 

Barneston  limestone,    (11*0  feet  exposed) 

Florence  limestone  member.    (11.0  feet  exposed) 

f  twit  limit  |   hard;    tei-rr&y,  weathers  tsn;  massive, 
weathers  platy   and   Irregularly.     Crlnold  colunnals, 
Rhconbopora  sp»,   ect  Inold  spine,  Meckella  striate— 
cp state,   Polypora  sp,,   mad  Derby  la   crass  a 0.15 

Llnestone,   c'  ertyj      ray,  weathering   light  gray;  massive, 
weathers  blocky;   limonlte-stained.     pLctyoclostus 
portloekianus,    crlnold   colu-nals,    eel  Inold  spines.    .  .6 

Limes  tone,    hard;    ten  to  nrr.y,   weathers    t.   n;  massive 
weathers   irregular;   liirtonite-etalned,   contains  chert 
nodules.  oclostus        .,   and  Polyp  or  a  sp.    .    .    .  2.2 

Limestone,    *-ard;  gray,  weathers   tan  to  light  gn 

massive,  weatlers   Irregularly;   porous;   chert  nodules. 

Polypora  sp.,   end  echlnoid  spines.    2.5 

ile,   silty,   calcareous;  light  gray  weathers  ten; 
fissile;  lenticular .2 

Limestone,   hard;   tan;  massive,  weathers  Irregularly  and 
blocky;    chert  lenses   and  nodule   .        usulinids, 
echlnoid   spinet,    crlnold  columnals,  .Polypora  sp., 
Rh ombopora  sp.,   end    fossil  fragments.    .......  1.8 

Shale,   ailty,   calcareous;  tan-gray,  weathers   tan; 
platy.     Derby la  sp.,   Piety ocloa tug   sp.,   Polypora 
sp.,   and  ec' Inoid   spines. .1 

Limestone,  medium  hard,  argillaceous;   »r  y,  weathers 
tan;  massive  weathers      1    fcy  to  shaly.     Dictyoclostus 
amerlcanus,   crlnold  columnals,  ech  ino Id  sp ines ,    f<nd"J" 

ertyia .6 

ale,  ailty a  calcareous;  li.-ht  tan;  th'.n-bedded.  .  •     .2 

Limestone,  herd,  argillaceous;  gray,  weathers  tan-gray; 
massive  weathers  to  very  irregular  h locks;  some  iron 
stains.   Derbgla  sp.,  Jul" ;  *nle-  nebrascenais,  Dictyo- 
clostus portloeklanus,  echlnoid  so  lnes,  Derb  ia  deer- 
crcekensis,  D.  craasa 1.1 

Matfleld  shale.  (60.9  feet  exposed) 

Blue  Springs  shale  member.  (T'.9  feet) 

sle,  clayey,  slightly  calcareous;  ten -gray,  weathers 
tan;  blocky.  Allorlsme  terainale,  . nteletes  heai- 

pllcatus,  and  Derb^  la"c"rassa.  . .7 

Limestone,  medium  herd,  Erglllaceois ;  gray,  weathers  tan; 
massive,  weathers  blocky.  Echlnoid  spines .7 
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Shale,  silty,  calcareous;  gray,  weathers  light  grey; 

fiaaile.  Mlcrofosslls 0.5 

Limestone,  hard,  argillaceous;  I     reen,  weathers  tf 

massive,  weathers  Irr     rly;  lenticular .4 

Shale,  silty  slightly  calcareous;  tan-gray,  we -tier* 

ten j  blocky;  lenticular .4 

Lincstone,  medium  hard,  argillaceous;  tan-grey,  weathers 

tan}  massive,  weathers  irregul  rlyj  lenticular.  .  .     .2 
Shale,  silty,  calcareous?  gray,   weathers  light  grt 

blocky  j  limonite- stained 2.1 

ale,  clayey,  slightly.  calcareous;  gray,  weathers  tan; 

blocky.  Upper  part  is  more  resistant  to  weathering.   2.6 

ale,  clayey,  calcareous;  maroon  to  grey,  we  ?>  tiers 

maroon;  blocky;  limonite-atalned 1*4 

Limestone,  I ard,  argillaceous;     ,  we  t  ers  light 

gray;  massive,  westhrra  s'aly;  lenticular .8 

Shale,  clayey,  slightly  calcareous;  maroon;  blocky  to 

platy 1.8 

Shale,   clayey,   slightly   calcareous;   olive-green  weathers 

light  green;   thin-bedded   to  fissile.    ........  .3 

ale>a   clayey,   tl  ly  calcareous;  maroon;  block:    to 

piety 1.2 

Shale,   clayey,   slightly  calcareous;  green,  weetlers 

light  green;   thin-bedded. •  .35 

Shale,   clayey,  noncalcareous  j  tseroon;   thin-bedded  to 

blocky 2.4 

Stale,   slightly  silty,  si!  calcareous;   ireen 

mottled  with  maroon,  weathers   1  recn;   blocky.    .        1.5 

Shale,   silty,   slightly   calcareous;  maroon  wit*    green 

lenses,  weathers  meroon;   blocky .4 

Shale,   silty,  noncalcareous;  green,   wee  there  Iff  tot 

green;  blocky    to   thin-hedded. 1.3 

Kinney  limestone  member.    (2.3  feet) 

Limestone,   soft,   fine-grained;    tan  wit:    green  tint, 
weathers   tan;  massive  weathers  blocky  and  porous, 
t'.  e  lower  pert  weathers   platy;   surface  is  stained- 
maroon.     IJicrofossils   in  upper  p-rt.    .......  2.5 

Wyciore   shale  member.    (30.8  feet  exposed) 

Vale,   clayey,  noncalcareous;   green,   weathers   light 

green;  blocky. .6 

ale,   clayey,  noncalcareous;   green,   weathers   light 
green;   thin-bedded  to  fissile;   limonite   stains   in 

lower  part,    thin  secondary   calcite    lenses 1.7 

ile,    clayey,   slightly  cslcareous;   green  grading  down- 
ward to  yellow-green,  weathers   light  green;   thin- 
bedded;   liaonitc  steins   on  bedding  planes 2.1 

ale,   clayey  with  some  silt,   calcareous;  maroon;    thin- 
bedded;   thin  calcite   lenses 7.7 

Shale,   clayey,   slightly   calcareous;  green  grading  down- 
ward  to  yellow-green,   wf ethers   light  green;    thin- 
bedded   to  fissile.      Composite  sp.,   Rtor.bopora  sp., 
Jurcganls  nebrascensls,   echinoid  plates   and   spines, 
crTnoIH   columnals,   Derby la  deercreekens  is ,   D. 
wabauna eens  Is,   end  b.   crass  a •        13.4 


- 


Limestone,   bard;   ten-gray,  weattcrs   tenj  massive, 

•eetv.ers   Irregularly)   lenticular*     Crinold 

eolusmala,    Derby  la  s^.,  taicrofosslie  abundant.    .    .  0,4 

Shale,  silt;  »   calce:  :r«7#  weathers   tanj 

fissile   to  t   in-bedded.     Ai:  .  f   and 

crinold  columnals / 1.2 

Limestone,   lard;   1^  ray  weathers  tan|  massive, 

weathers   Vlockyi   swell  clay  I  oils    in  lower  pert. 

Crinold  colunoals,  ec   Inold  gpl  eg.  & 

crassa,  ana  Allorls^a  ,sy,     Nmu  small  nils  Ida 

bencTT 

It)*   silty,   sli  calcareous  j   tsn-^reen,  veer  <»rs 

light  grayj  fissile  to  tVln-bodded 10.3 


Base  covered. 


Section  SI 


This  section  from  the  Fort  Riley  limestone  member  of  t^e   Fames t'-n 
limestone  to  fcfat  Eeslj    Creek  shale,   inclusive.   Is  exposed  in  a 
road   cut  In  the  HE|  S*$  aec.  29,   T.  .,   R.    '~  E. 

Feet 

Soil,   sllty  and  clayey;  brown  to  gray 2     - 

Barneston  limestone  (40,8  exposed) 

crt  Riley   limestone  member.    (10.0  exposed) 

Limestone,   !~ard;   tan  to  tan-gray,  weathers    -r  yj  mas- 
sive, weathers  blocky   and  platy  at  top;   p  rous,  some 
limonite  stains.  nold  spines  abundant,   Perl-;- i a 

crassa,  D.   cy^bula,   crinoid  columnals,  /ivlculopecten 


occ idental is ,   Dfc"t"i.  ocloa  tus   portlockisnus,    Aabocoelia 
expanse,    "  osrpoa  1 1  a   ovata,   Polypora  np.,    fencs-ella  sp 

ruo?.p talus   sp.,   RV-o.^bopora  sp. 

Stale,   si  Ity,   cslcareous;    tan,  weathers   tan-gray;   tl  in- 


bedded;    contains  a  calcareous  lens;   some  limonite 
stains.     Composite  ovata,   Derbyia   cymbula,   ec'  inoid 

spines,   end  crinoid   columnals.    .    . 2.0 

Limestone,   hard,  dense,   sonewhat  crystalline;   gray- 
orenge,  weatlers   tan;  massive,  west'  ers   In  irre-ular 
blocks;   some  iron  stains.  old  spines,   Penes  telle 

aP»*  R*  o«bopora  sp. ,   Derbyia  crassa,  Diet: oclos tus 

iricenus,   and  Anbocoella  expense 2.1 


Oketo  shale  member.    (9,5  feet) 

Shale,   sllty  with  some  clay,   very  calcareous;   tan-gray 
to  blue-gray,  weathers   tan;   thin-bed: ed;   numerous 
calcareous  lenses.      Derbyia  crassa,  Compos ita  ovata, 
Meekella  strlatocostata,  I?lcty  oclos  tus   a-ierican'ts, 
crinoid   colitmnalg,   Polypora  sp.,   T'm^ocoelia  expansa, 
RV  OT;bopora  sp.,   ec'  !noid  spines,    /vlculonectc 
occTB  entails 5.0 

Limestone,    hard,  dense;   ten-~r      |  massive,   weathers 
blocky.     Ech inoid  spines   abundant,   crinoid  columals 
and  br?  cMopod  fragments .9 

Shale,   ailty  with   some  clay,   calcareous;    tan;   thir- 
bedded.                   id   spines,   crinoid  columnals,  Derbyia 
crassa,   Ambocoella  expanse,    Tones  telle  I    . ,             :>6pora 
sp.,   and    FlstuTipbrs  sp. 3,6 

lorence  limestone  member.   (21.3  feet) 

Limestone,   hard,  dense;   tan,  weathers   tan-gray;  massive, 
weathers  blocky j  numerous   clert  nodules;   some  limonite 
stains.     Crinoid  columnals,  Meckel Is  strlatocostata. 
ect inoid  spines,  Derbyia  cymb  ^la,   end   Astartella  sp.        2.9 

Shale,    silty,    calcareous;    tan-gray,   weathers    tan;    t    in- 
bedded.      Ech  inoid   spines. .4 


Liaestone,   hard,  denaej   U*v»gr*yj  massive,  weather* 
blocks-  and  Irregularly*  nuseroua   chert  lmae*  and 
nodulee;   Iron-atalncd.     Cyposltn  ep*a    repeat  ell* 
»P«»  Poly,  ?or*  s   . ,            told  spine* ,  ?erbyl*  cyr.bula, 
D.  sp»,  Meckel 2 a  strirtocc            ,   and  crlnoid 
coluanals •     11*9 

Limestone,   hard,  dense;   tan  to  gray,  weathera  tan- 
gray;  -laaslve,  weeUera  blocky ;   alternating  lime- 
stone and   chert  with  ataaalve   cert  lena  at  top, 

crt  nodules  j   llmonite-stalned.     Crlnoid   colteanels, 
ecMnold   spina*,    fusulinida   and  Rhoabopor*  ap*   .    •    •        0*1 

Mat  field  a  hale.   (71,0  feet) 

Blue     fringe  a  hale  aMRaber.   (24,9  feet) 

sle,   alii}  wit*    eome  clay,   calcareous;    tan;    thln- 

bedded;   ealcareons  nodulee  abundant,   a  owe  linonlte 

a  tains 3*5 

Llneatone,  lard}  tan-gray,  weathera  ten;  massive, 

weathera  bloc".-  . 0,9 

ule,  ailtj,  calcareous;   tan;   thin-bedded.    .....         3.0 

ale,   allty,   a]  --al  eara  oua ;  gray-green,  weather* 

dark  gray;  thin-bedded. 1.0 

layey,  calcareous;  light  gray-green;   thin- 

bedded;    iron  stains.    • 4*9 

ale,   ellty,   calcareous;  green,  weathera  11 

block?  ;   iron  steins   on  fracture  plane* .  ,7 

Shale,   clayey,  calcareous;   light  gray;  rsottled  alt 

staroon  at  base;   t)  in-bedded 2.1 

-le,   ailty   wit  5-    some  clay,  calcareous;  maroon; 

not tied  with  15  rattti}  block; 1*4 

sile,  ailty,  calcareous;     r  7-preen;   thin-bedded; 

ae-ae  iron  stains »fl 

Shale,   silt;,   calcareous;  saeroon  with  a  few  green  stain* ; 

block;;  calcareous  lenaea.  ....  ...   2*1 

ale,  clayey*  calcareous;  green;  thin-bedded .4 

ale,   clayey,   calcareous;  asaroon  mottled  wit'-    (Memf 

blocky  to  thin-bedded.    . 5 #2 

ale,   ailty  with  acme  clay,   slightly  calcareous;  green, 
we a tiers   light  £reen  with  a  purple  tint  in  upp* 
part;   thin-bedded  to  block;  ;    Iron  stain*   In  widdla 
pert. 2.1 

Kinney   liars  tone  neaber.   (3*1  feet) 

Liaestor*,  »edi»ra     ard,  dense;   llgJt   gray,   w*  at  her* 
tan;  aaaaive  weathera  block? s  aeaw  fine  black  specks* 
A  sone  (0*2  foot   thick)   at  very  top  contain*  o* traced  ,   3*1 

shale  aeaber.    (43.0  feat) 
le,   clayey  sowew'at  ailty,   ncncalca  eoua;  green, 
weathers   light  gray-sreen,   purple  ata!ns   1  -niddlej 

tl  in-bedded  becewea  bloeky  at  base;   acw*  llnonlte 

sta'na. •  f.  I 

ale,  very  ellty,  slightly  calcareous;  t«n  with  cxa* 
gray  aonea ;  block:.        -bedded;  numerous  llaor-lt* 
stain* 20.9 


p.le,   stlty,    calcareous;   olive  drsb  woat'ers    $VH 
nu-nerous    2  te~at«*,ns,    and   acme  earb<m 

8  tains «• ....•         1«1 

ale,   allty,   calcareouaj   olive  drab  to  frrsy-grawn 

•tied  with  maroon,  weattera  stray;    tv;  in-bedded   to 
blocky;   some   Iron  steins,  maroon  nodules  on  weat'ered 

surface s»8 

Stale,  clayey,  calcareous;   r  -  reen  to  dark  gree  i 

weathers  t.an-gr*y  j  .blocky  ;  numerous  llsonite  ate! -.a.   4.3 

Shale,  clayey,  ealeareoue;  maroon;  blocky 0.4 

Shale,  clayey,  calcareous;  gray;  block? ij 

Covered  interval -•* 

«reford  limestone.   (5^.1  feet) 

Setrover  limestone  awwaber.   (S.l   feet) 

Limestone   (covered  .©) ,    hard,   al  ryetelline; 

tan  west  ha  rs   tan-grey  %  massive,   weathers  :yj 

llmonite     tains   common « •         2.3 

Limestone,   hard,  dense;  light  gray,  weathers   tan-gray j 
massive,  weathers  blockyj  numerous  ci  *^rt  lenses  and 
nodulea.     Crlnoid   eoluamals,   clone  tea    :ranaUfcra, 
Feneatelle  sp.,   ecMnold  anlnea,   tebocorlla  pl&no- 

r_,   and  numerous   fossil   fragments.   ......         2.3 

Limestone,   hard,  dense j  light  gray,  weathers   tenure 
massive,  west  Vers  blockyj   thick  c  «>rt  lens  In  mi 
numerous  chert  nodules,     Crlnoid  eolmmals,  C 

fanullfere,   Jurcsanla  nebra.  a^  ecr  inoid  spines, 

ctyoclostus  sp.,  bra cTTbpod  fr  egm rots.   ......       1. 

Stale,    si  IF",   very  calcareous;    tenj   plsty,   lenticular.  .15 

Limestone,   iard,  dense;   light  frray,   weathers  tan-gra 
massive  weathers  blockyj   ehert  lenses  in  upper  pert. 
Composite  ap.,   and  /.^bocoella  so 1»6 

Btvenevllle   ahale  memtrr.    (i20.8  feet) 

Stale,    s'lty,   calcereous;    tanj   thin-bedded;    calcareoua 

leneea. 3.3 

Limestone,   soft,  denae,  argillaceous  in  baaal  part; 
tan  to  tan-gray,  weetVers   tHn-r*ray;  maasive  weathers 
shal^;  porous,  numerous  llmonite  sta**     ......  .9 

Shale   (mostly  covered),   silt;,    c    Icereoaa;   ten  to  ten- 
gray,  weathers   tan;    tUn-bedded  to  blockyj    few  cal- 
c&reo-is   lenaes   In  upprr  pj;rt,   some  llmonite  stains.         16«fl 

Threemile  limestone  n ember.    (7.6  feet) 

Limestone,  medium  hard?   ten,  weathers   tea-gray |  aaasive, 
weathers  bloeky.     Crlnoid   eoluemala  and   few  snail 
fusultnlda.   .........    ♦• 

Clert,   hard,  dense;   light  ffrsy  to  dark  ^reyj  massive, 

weathers  blockyj   lenticular. •  «35 

Tlmsatomwj      *rd,  denaej   tan-grayj  meesivo,  weathers 
blocky;   slightly   p-rous,   soma  liaonlte   stain*  in 

pores;   thin  shale  lena   at  base. 1.2 

ert,   hard,  dense;   llgfct  gl>*f   to  dark  grey;  ^es^'^e 

west*  ens   to  stnell  blocks.    . .2 


. 


Limestone,    lard,  dense;   tea-gray]  rsesslwe,  weather* 

blocks j  porous*  llmonite  stains  In  pore*.    .....         2*1 

Chert,   !erd,   dense;   light  grey   to  dark  gray;  sassive, 

weathers  blocky;   lenticular. •  0*3 

Limestone,    bard;  1  ny,  weathers  tan;  massive, 

weathers  blocky j   porous,  liisonlte  stains   In  poreaf 
some  chert  nodules   in  lower   pert,  tl  in  shale  psrting 

In  tie  diddle   pert. 1.5 

ale,   sllty,   calcareous;  tea-grey |   t1  -in-bedded.     Cr'nold 
eolutnala,   echinoid  spines,   ?:>erb? la  s~*,   and    'opposite 
.........................  .0 

limestone,   hard;   1"            r- .  ,   weathers   ten;  MU*el*v|   o 
c'  t     lens  and   fee                                |    soae  liaoni'e  stair    . 
Crinold   ccluanale   end  ec'  Inoid   spines 1.0 

Spelser  s Me.   (13.6  feet) 

ale,  sllty  with  aoce  clay,   calcareous;   tan  to  tan- 
gray,  weathers   tan-gra:; ;          n-bedded;   sorae  llmonite 
steins   on  bedding  planes.     Crlnoid  eolwenals,  e  d 

spines,   end  Derby  ia,  ?->•    •    •    .    •    . .    .         £.3 

Limestone,    hard,   argillaceous ;  ray,  wearers   tani 

massive,  weathers   block1 ....        .3 

•le,   clpvey,  so*e  silt,   calcareous;    ten-brown  weatl  era 

tan;  -bedded;   sose  llacnite  stains. 1.' 

at««   clayey,  calcareous;   rreen,  west  hers   li-V.t  green; 

in-bedded   to  block;. 1*2 

ale,   sllty,   calcareous;  nsroon  mottled  ei  :*ecn; 

block  i-bedded  to  bloc  ataina   on 

fracture  planes.    ......    .    .  1.3 

<.-le,   clayey,  calcareous;  lir.lt  $r*eni  blocky;   some 

iron  stains. •? 

ale,   sllty,   calcareous;  sasroon  mottled  wit;    green 

in  upper  part;  -bedded  to  blocky.    .......         2.7 

Stele,   sllty,  noncal car ecus;   rreen  nettled  witb  purple 
and  grading  downward  to  purple  et  base;  bloc) 

liraonite-atelned.    . 2.4 

ale,    clayey  with  some  silt,   calcareous;   scree*-  «2ottl*d 
wit!    ptirple  and  ^eroon  st  base;            -bedded;   iron- 
stained «r 

^le,   sllty,   calcareous j  maroon;  tolftcky* *7 

"unston  limestone*   (*.~    feet) 

LsMstone,    lard;   lir' t  pray  weathers   tan-gray;  e, 

weattere  bloc:; 1*2 

Stale,  clayey,   some  silt,    -  ^careous;    gray  with   purple 

In  siiddle:  -bedded;   soae  llmonite  etsA»e<    .    .    .         3.5 

Limestone,   soft;  gray-orenpe,  weathers    ten-frey;  <saa- 
siwe;    porous,   sandy  appearance,   rotten,   a  band  of 

ert  nodules  present   in  upper  part 2.1 

Blue  Rapids   shele.    (17.6  exposed) 

«le,   sllty,   very   celcsreoua;   tan-grey  settled  wJ 
maroon,  weathers   1             Tray;                   -ded;    cslcium 
carbonate  stslns  abundant,   calcareous  noddies  and  limo- 
nltc  etc tns   common,   ttln,     laty  Uses  tone  bed  aone 
Is  near  t'-.e  base. 3.1 


Stale,   clayey*   calcareous;   gr     -  ^een;  thin-bedde< 

llsKmlte-stained. 1»4 

Shale,    clayey,  noncalcarec  --reen,  wre 

light  £T» y-grwan;   ti,  in-bedded  to  hiock?;  llaoni' 

stained* ••«•       3.2 

tie,    cleyey,  noncalcareous;  sasroon  not-tied  with  purple 
and  soae  light  gray}  tMn-bedded  I  .....         1*1 

Shale,   sllty  vlth   some  clay,   calcareous;   11  --^reen 

nottled  with  purple   in  upper  psrt,  westers   1  .^ray; 

•bedded;    Iron  stains  a!  it lei 

Shale,   sllty,  calcareous;  purple  with  aaroon  tint,  weav- 
ers  purple;   thin-bedded  j   sorae  llaenlte  stains.    .    .    •       0,8 

Shale,  silty,  calcareoua;         .  -  reen  weathers  llglt 

gray-sreen;  t  --sided. »7 

sla,  silty,  slightly  calcareoua;  purple;   thin-beddedj 

MPirtM   srsell  calcareous  nodules  at  feast 2.4 

,    -alearcous;   green  becorain              -s!reen 
at  base;   tl  In-bedded;  numerous  calcareous  nodules, 
llaonlte-ata'ned 1*5 

Covered   interval,   eclnv'-n,    tfe&a  listMtewtf  plates   on  surface  11.7 

Crouee  liaest  ne.   (1.9  feet  exposed) 

Limestone,   hard;   tan-^rayj  aaaalve,  weatVcra  blockyi 


porous, 


:. 


Eaaly  Creek  ahele.   (12   feet  exposed) 

Shale,   sllty,   calcareoua;  gray-green,  wen  there   tar- 
grey  j   tMn-bcdcled;   11  o-atalned.   ........       4.7 

Llaestone,   lard,  dense;              to  tan-gray,  weathers 
tan-^ray;  massive;   numerous   sraell  Itaonlta  and   clay 
balle   in  lower  pert,   gtwe   con<-leweretie  appear « 
numerous   fossil  flMgiunta            ■■  ■■•>nm  atcrofosst Is),    •  l.«3 

ale,   clayey  with   some  alls   calcareoua;  gray-gpwtm 
grading  downward   to  naroon  at  base;   thin-bedded  | 
mmerous   c&lc '                              nodules    in  upper  top 
part 

BMW  covered. 


ect'on  32 


la  section  froa  tie  Fort  Klley   liaestone  member  of  the  Barnes  ton 
.••tone  to  the  Blue  rprtngs  member  of  the  Hatfield   aiele,    i   - 

elusive,   la  exhibited  In  a  road  cut   In  tbw  »*|  HE}  see.  17,  ?« 
. ,   ■«    I  K. 

Feet 

Soil,   ailtyj   |  |      -;  rown 1 • 

Berncston  liaestcne.   (19*9   feet  exposed ) 

Fort  Riley   limestone  member*   (5*3  feet  exposed) 

,    kard,   c                   ijht  gray,   e? a  there   te  - 
gray;  emissive,   west:  era  blockyf  porous.     Derby  la 
ap*,   Meekclla  air'  r,  •  ocoat  wta,   ecMnoid  spine 
■  crlnoTS  coTuianals,   en3              ^Itn  s~>.     Forma   ^ill- 
side  bene     known  locally  as     rl"  roefc** • 

Oketo  a' ale  member.    (11*2   feet) 

ale,  sllty,  oelcareemrj  t«n~gr«y  to  fray,  weathers 
tan-gray;  thin-bedded  to  block? j  limestone  lens  In 
alddle  part;   iron  stains.     Derby 1 a        .,  oclostua 

awerlcenua,      o-.poslta   ore t aT"*^* f^T * c   erases,   crlnold 
colu'inals,  eetilnold1  spH  eekolls   atria tocosteta, 

Polypora   a>,     eneetella  a   .,  " 
coellq   ?.p.»   and  A v  1  c j! opec  ten  occidental  Is.    .    •    •    •        11.2 


' 


Florence  lisHsstone  'neTibtr,   (22*4  feet) 

isatone   (partly  exposed) ,   ha:x3,  dens    ;   tan  to  grey, 
weathers    I     -  vtp]  |   tsaasive,  west here  block? ;  numerous 
cVert  lenses  and  nod'sles.              nold  spines,   crtnoid 
coluanals,  and  brsci  iopod  fragments. 22,4 

^atfielii  svsle.    (10«4  feet  exposed) 

Blue  Springs   shale  aeisber.   (18*8  feet  expose. 

■-•,   allty  and  clayey*  aoatly  calcareous;   gray-^reen 
and  tan-gray  In  upper  pert?  maroon  in  the  lower  parti 
t              3ded   to  block              n  1  Uses  tone  lens   in  upp*<r 
pert}  soiae  llaonlte  stains. .2 

Base  covered. 
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ction  33 


TM«  aectlon  of  the  Barnes  ton  limestone  is  exposed  In  e  road  cut 
In  the  .      j,  sec*  10,  !t  I  !•«  I«  I  Si 

Feet 

Soil*  gray-brown,  silt   . .         2 i 

Berneston  Haas  tone*   (2'-, 9  feet  exposed) 

ley  Use  a  tone  a  ember*   V,r  feet  exposed) 
Llaeatone,   lerd,  dense?  ray,  weathers  1! 

gray;  aasslve*  west!  ers  in  large  blocks;  porous. 

c'    rioid  spines. 4*1 

ale,  ailty,   calcareous;   tftrj   fcl  -in-bedded  j  numerous 
calcareous  pistes,     Eq? inold   seines,   or  t  no  Id 
eeluaaals,  ;t_ia  crasaa,   IMct^ocloatus  *p.,   and 

ftsboooel la  expanse .  •  ..........    2.2 

LJLnestone,   hard?   «?r  a;. -orange,  ve&thera  tan|  oaastve, 
weatJars  plstyj  some  llaionStc  steins,  ra 

sp.,   erinold  colutmala,  and  eel  Inold  spines.    ....       1*2 

Oketo  s hole  »seraber.    (9,2  feet) 

bale*   sllty,   calcareous]  olive  drab,  weaf  crs  tan- 
gray  j  thin-bedded j  calcareous  lenses.  troelostus 
eaerlcenus,   Composite   ovate,   H!  o*sbopora  sp., 
j&ncsfccl'lV  spTi    crtnoidVoTuanalg','     viculopect 
occTldentFTls,   T<                 .in  sp.,   Pol;*  p  or  a "      .,  la 
craasa,  tfr»  eyabula,  [7  ncbr  k  :?  cr ri,?l a ,  "^ci  Incconc*  ua 
sp.,   *'yt                                  la  s'trlctVcpsTftta,   Aabocoa'lla. 

s  p.,  and   lusted  la  •• ••••••        5.3 

Limestone,   herd;  "f  ay,   weathers  tens  saaacive, 

weatVera  In  blocks   snd  Irregular  fragments.     Cr  Inold 
colu-oaala,  ee;  tnoid  apine.v  ,  nbopora  sn.,   Derby  la 

. ,   and  l_  c I Q5 1 us  sp.    .    .    ."   ." 1*3 

: •« ,   sllty,   calcpreo*  -brown,  weatVera  ta 

-jheddedj  sorae  calcareous  lenses;   ilmonite  stalna.     8*6 

Florence  lisaestone   newber.    (11*2  feet  expose  3} 

Limestone,   hard,  dense;    tsn-gray,  weathers   tan;  maealve, 
weathers  block?;         rt  lenses  as  ules.  id 

Lnee«      Fh_            or  a   sp.,    Aqshocpelia  sp.,   cr  Inold 
columns  is"  "end  few  V         Lep"ewlrai  - 11*8 

?ase  covered. 


216 


Seetion  34 


THa  section  of  the  Barneston  lines  tone  is  exposed  in  a  road 
cut   in  Ue  HI  sec.    15,   T.    7  I . . ,   u.    r  -  . 

Feet 
Soil,   silty;  black 2     £ 

Barneston  limestone,    (40,4  a'eet.  exposed) 

rt  Riley  limestone  mender,    (C.4  feet  exposed) 
Limestone,   V.ard;   gr  y-brown,   west":  era   tan  -gray } 

massive,  weatlera  blocky;   porous;   1  Imonite-steined. 

Crlnold   colu^nala 1.1 

Limestone,    *ard,  dense;    tun  gTljjl  massive,  weathers 
in  lflrge  blocks;   porous;   few  iron  stein3.     Derby  la 
craasa,    crlnold   columnals,   End  brachiopod   fragments. 
Forma   hillside  bene!    known  locally   as   "rim  rock".    .  .3 

Oketo  shale  member,    (8,7  feet) 

Shale,   silty,   calcareous;   gjpay    to  tan-gray,  weathera 
tan-gray;   t'.in-bfddedj   numerous  calcareous   lense    . 
Dlctyoclostus  ameri  canus ,   D.   port  lockl  anus,   Poly  pore 
*&•*   HI  or.bo'pora  sp.,   DerbyTa   crasaa,   D"j    c>mbula, 
D»    ^oeaerlensis*,    AnbocoeTia  expanse,  Tempos! ta  ovsta, 
Fenea telle  sp„    and  ^allna  copei," 8.7 

Florence  Uses tone  member,    (25,3  feet  exposed) 

Limestone,   hard,   crystalline   In  part;   xr&y,  weathers 
tan-^ray;  massive,  weathers  blocky   and  ral;    at 
top.     Sane  chert  nodulea.  noid  spines,    crlnold 

columnals  and  per by la  a  p.    ............    .  2,5 

Sfrale,   silty,   eaTcarermsj    tan-gray j   th In-bedded j   scree 
iron  staina,     Derby  la   cressa,   Rlombopora  3p,, 
Fe:  i:    ,   crlnold   colosmals,   Pol;     era   ?    .,      vlcalo- 

pes'en  occidentals,   and  echinoTd  spines.'  .    ....         3,3 

Limestone,    hard;    tan-graj;   massive,   weathers  block    ; 
chert,  nodules;   some  limonite  sir              ::«:;»■■  via  crasaa, 
Dlctyoclostus   amcricanus ,    eehinold   spins          nd 
brae?  loped    frag-ner.ts 3.6 

Shale,   silty,   calcareous;    olive  drab,  weatVers    tan-^ray; 
tv In-bedded,    Derby! p.   craasa,    crlnold   columnala,    and 
ec'r  Inold   aplnea.    . .4 

Llmeatcne,   herd;   gray,  weathera    tar-  e, 

weavers   shely  and   blocky;    chert  nodule':'. 1,4 

Limestone,    hard,  dense;   ton-gray   to  gray;  weathers 
tan-grsyj  massive,  weathers  blocky  and  nodular; 
numerous  crert   lenses  and  nodules;  some   iron  stains.      14,3 

Beee  covered. 
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Section  55 


Thle  section  9ft km  Barneston  liaestene   Is  exposed   In  a  road   cut 
In  the  5K|  VWt  tee*  32,  ?•         . ,  R,   5  E. 

Feet 

Top  eroded 

Bemeston  limestone.   (3j  #0  feet  exposed) 

Tort  Rile?  llrnettone  nerxber.   (5.3  feet  present) 

Llr.estone,   herd;  ten*  weathers  tan-graj;  massive, 
weathers  blocky  et  top  and  piety  at  base;  porous. 

old  spines,   crlnold   colusansls,  Derbyia  sp., 
end  bracMopod  fragments .     Foraa  hillside  bene! 

known  locally  aa  "rlo  rock" 3.3 

Stele*   silty,   calcareous;   tam-ffttjj  weat' ers  tanj 
t"  '   -bedded;  numerous  calcareous  lenses.     IcHnold 
ep-nes,  and  crlnold  coluranala.    ...........       0*8 

Lines  tone*   hard;   tcn-r;re>v#  weathers  tan;  waaalwe, 

weathers  blocks.     Crlnold  colussnels,  eehlnold  ea» 

Rhcrabopora  sp»,  Fanes  telle  sp.,  %eekella  gtrlatocost&ta, 
and  brae!  i  ©pod  fragments ~,    .    .1.2 

Oketo  si  ale  aemb®r«   (9*1  feet) 

he,  slltj,  calcareous;   t&n;  th!n-bedded;  ease  iron 
stains*     Pol?pora  ar».»   ;.'..,Kb\ia  eras  a  a,   cr'rold 
colvEsnels,  E'    5  '  ■.•'"■ore  sp.T  'CgjaTpps lie  ova ta,  i'c-;es telle 
sp.,  end       ct'iocloatua  eaer'lcenus.   7 "  $•! 

Florence  limestone  new  bar.   (23.6  feet   exposed) 

Limestone,   hard,  densej   tan-?rsyj  staaalwe,  weathers 
blockyj  c?-«rt  nodules.     Composite  sp«,   ee"  'noid 

spines,   crlnold  coluranala,    -■  rtl  oc  eel  la   sp« 1.0 

ale#   silty,  eeleareoua;   tan-^ray,  weather*   tao| 

t*  In-bedded;   calcereoua  lenaea.     Pletyoeloat.ua 

amerl  canoe,  £>•  portlocklsnus,   hj  oJh bpora  sp*, 

renestdTa  sp.,   end   He  hull  pore  sp.    • 2,0 

Liwes  tone  ,   \  ard ,  dense  I'Ten-  aassiv*,  west' era 

Mock:;   numerous  abort  nodules;   iron-stained. 
Dlctyocloatua   port 1 oc klanus ,  Derby la  eras? a,   ec   inoid 
a  pines , " '  er  lnold  columnala ','  i  n#M  "'Kaaboc'oelia'"  a'p.    .    .    •  3,4 

Shale,   silty,   vers   calcareous;   tan-gray,   weathers   tan; 
ttin-bedded;  numerous   calcareous   lenses.     Dlctyo- 
cloetus  portloc.clanus,  Meekella  strlstecosT^    ~t  , 
wyailna  copel,  '"BerByTm  sp»,   PoTypora  ap.,    '_  oabopora 
"a'p.,  Astartella 'sp.,   Pcrbyla  eras a a,   -  ^i6  aplnea, 

crlnold  colusnals,    'ten opera  sp.,   ttrA   Fencstello  sp.       1.4 

Lls»atone,   hard,  dense;  T'            ***7t  weathers   tan-grey; 
masslwe,  weathers  block;  ;  ntateroua  cvert  nodules  and 
lenses;  sorae  iron  stains.     Ichinold  spines  and  crlnold 
eoluaroals 2.8 


aim,   silts,  calcareous  j  t«n-«rr»yt  weatv.ere  tanf 

'.r,-bedded;  numerous  calcareous  nodules  and  lenses,   0*9 
Limestone,  tard,  dense;  ter-    ,  west  Vers  tan;  mas- 
sive, weathers  block?       iarj  numerous  ehert 
lenses  and  nodules*           inee,  erinold 
colnsnala,  Rt- qabopora  a?»*»   enes telle   >.,   ^oeoella 
ap«»  and  Derby  Is  in •  •  •  «   "  11«2 


Base  covered. 
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I 


cctlon  36 


This  section  from  the  Towanda  limestone  member  of  the  Doyle 
shale  to  Ue  Florence  limestone  member  of  the  Barneston 
limestone.   Inclusive,   Is  uttblttd  In  e  road  cut  In  the  HI* 
111  sec.   6,  T.  .,      ,       2. 


Peet 


Soil,  silt? I  greyf  limestme  and  chert  fragments, 


l  i 


Doyle  shale.   (2%4  feet   SK   OEed) 

Towanda  limestone  member.   (7,6  feet  exposed) 

Limestone,   hard,  dense}  sr*. :, -brown,  wsatvers   te ;■- 
;  measlve,  weathers  bloeky  to  |   porosis 

and   cavernous  In  psrt;   Iron  stains?   sarell  structure.       "•« 

olmesvllle  shale  member*   (1-.8  feet) 

nle,  allty  calcareous  j  tan-gray  to  gray  -green  J   fch'n- 
bedded   to  fclockyj   heevily  ltmonite-ataincd  sons  nr&r 

the  base. H»2 

Lime* tone,   argillaceous,   hard}   tar-  ;  maesive, 

weathers  bloeky}  pane  contemporaneous   fold:*-.    ... 

e,   sllty,  very  calcareous}  gr*" -brown,  weathers 
tan}  block  l-bedded}  limonlte  sta!ns,   eal- 

carcous  nodules.    ..................        !• 

ae,   allty,   calcareous}  gray-green}  block/ 

Bemeston  lisjeatone.   (43»5  feet  exposed) 
fort  Riley  limestone  siemher.  (32.2  feet) 

Limestone,   soft}   ten-gray   to  grey,  weathers   tan}  mas- 
sive, weathers  sValy  In  lower  part  and  bloeky  tn 
upper  part}  porous}  numerous  llaonlte  stains.    .    •    •       25. 
Limestone,  soft,  doloaltlc}  gray-orange,  weetbers 
ten-grey}  nesslve,  weathers  blocky}   limonlte- 
stained,  porous.     ?oras  I  illslde  bench  loce.ll; 
called  Vim  rock". 


1 


Oketo  shale  member.    (1»9  fe 

sle,   sllty,   calcareous}   ten-gray,  west  Vers   tan} 

-c6694i  calcareous   lenses  «             tea.     Compos ite 
»P»»  Dlct/ocloetna   amerlcaous,   Polyyora  ap.,~g<p 
cregae^'Tr                        «,  crinold  columns! a,  r 
s pines ,  ]      tbopora  sp*,  and  Per.  . 


Florence  llmeetone  member.    (t*4   feet  exposed) 

e,   >ard}   tan-fraj,  west! ere    tan;             !ve 
weethere  i                        -ocky}   scese  clrr             les* 
:'  inold  seines,    crinold  columncls,  Rh otnbopore 
ap.,   Composite  *p 2.4 

Base  covered. 


Section  2'7 


Yhie  section  of   tie  Toarande  lijaeatone  master  of  tie  Boyle  ahRle 
to  the  Port  Kile  eatcne  sestber  of   the  Barnes  ton  lisiaatorie, 

Inclusive,   la  ex  oeed  in  a  atresia  bank  and  quarry 
,  aec.  11,  T.  •  »•♦  t*  4      . 


Peat 


*oil,  cllty  and  clayey  f  dark     rayf  acme  limestone  gravel. 


Doyle  ahsle.  (41.2  feat  interval) 

Toaanda  liaaatone  tester.    (13*7  feat  exposed) 

Lines  ,    herd,  dense   In  part;    ;ra   -orange   t  ?, 

veetbam  gMWMNPenge]  saaasivp,  weathers  blocks  and 

platj ;  liaionlta  ataine  abundant;   porous   in  part.    ...     13»7 

Soloes villa  stale  aeatbar.   (20.5  feat   Interval) 

Shale  (middle  an4     aaal  parte  covered),  allty,  cal- 
careous;  tan;   thin-bedded •     20.5 

Barneaton  lines t        .    (5.5  feat  exposed) 

rt  Kile?   limestone  saesaber.   (3.5  feet  exposed) 
Limestone,  medium  lard,  dolo  i^eyj  massive, 

weathers  block;}  porous 3.3 

Base  covered. 


2c: 


Section  98 


This  «eet ion  frost  the  Towenda  limestone  aember   of  tie  Doyle  stale 
to  the   Fort  Riley  limestone  member  of  the  Barneston  limestone, 
Inclusive,   la  exposed  In  a  road   cut   In  the  SK$  s*f  5*£  »•••   17t 
T.  .?  B*«  R.    f      ■ 

feet 
LI  j  end  meat  re  red  limestone. hmm 

Doyle  •feftlft*    (2   .5  feet  exposed) 

Towanda  limestone  member.   (3.£   feet  exposed) 

Limestone*   hard,  dense  |  grey-orange   to  tan-grsy, 
•aethers   ten-grey f  meealve,  weethere  biocky   to 
platyj   llmonlte-st   Ined,     Kicrofosslls  abundant 
in  the  bessl  part.   • 3.6 

«•!»•*  vtlle  shale  member.   (24.9  feet) 

*le,   sllty,   calcareous;  -green  to  11 

et  the  top;   thin-bedded  to  \  locky  j   two  celcsreoua 

lenses;   heavll     llaonlt  -$' alned  in  upper  pert.    .    •  5.1 

Shale,  allty  with  some  eley,  eligttl.-    calcareous; 
maroon  ssottled  with  green  and  gray;   t       -   rdded  to 
blockj;  some  Iron  steins   on  fracture   planes.   ....        r.2 

Shale,   sllty,   calcereoiaf  gr     -  reen,  * 

grry  with  maroon  steina  on  the  surface  j   thin-bedded.       3.0 

Limestone,   so      ,    JolomUic;   tan-orsmge,  weathers  gray- 
brown  j  massive,  weathers   porous  end  rotten;   1 imoni te- 
st cned.     Pleurophorus  sp*,  «nd  wlcrofossile.   ...         0.4 

Shale,  sllty,   eel care ous ;   olive  drab  mottled  wi 

blue-grayi  bloekj ;   acme  Iron  steins. 1#8 

Ltmeatone,  soft,  ergtlleceous;  olive  drah,  weathers 

tan-rrruy;  massive,  weathers  blocks   end  s?al;v.    .    .    •  si 

Shnle,   sllty,   calcareousj  grsy-grecn  to  ten-* 
blocky   to  ti  !n-beddedj   s«e  l'menlte  end  carbon 
stains. 1«7 

Limeatmom*  medium  had,   a  e   scecisj   gr  \ -brown;    -as- 
elve,  weathers   Irregularly;   bemvl                     te>Hlt*lme4! 
per.ee on tenporaneou     folding. 

Shale,   clayey,   si  J              ealcaiwous;    ;ray-creen  to  tan- 
grey*  weathera  1           rr ay-green ;   tl  tn-bedded  to 
block;;   aome  iron  stains 1*6 

Shale,   clayey,  none  al  care  one  $  gjreyi   thin-bedded  to 

biocky;  some  iron  ■  tains.    .............         3.6 

Rerneaton  limes tone»   (86*8  feet  exposed) 

"ort  Riley  limestone  metaber.   (2". 9  feet  exposed) 

Limestone,   soft,  dolorattlc;   tan-gray   to  dark  greyj 

massive,  weathers  biocky j   porous.   .........         1*5 

-de,   sllty,   calcareous;  grey   to  blue-rr     ,   w  — '    era 
ten-gray  j   thin-bedded .  .2 


Llaeetone, 

west!  era 
porous? 
Llmeatane. 

Line*  tone, 

tlawstcne* 
ttaastve, 
crlnold 


«eft#  do  lost!  tic  j   ™r       to  blae~grayt 
tsa»g»y|  jsMaive,  weat'era  bloel- 

cme  liaonlte  atalns.   • •   .   ♦   .  • 

!ard,  argilleceouai  gray  to  blue-eve;--; 

weaUera  pletyj  ao»e  Iron  

tevdj  gr    -orange,  veetieve  tan-gv? 
eeat'ere  block.,  j  t!ir,  «:.«£•  porting.   .    .    . 
tard;  l:  ,  weal' era  tan-grey | 

eeetheva  block? |  porous*     Sefelnold  tplnea, 
colunnels.       oraa  Ullatde  beneb  locally 


called  "rist  roc 
Llaeatotie,  median  *ard;             "ro  tan-gre;,  weathers 
ten-gray;  missive,  weat!*e)vs  blooky  to  e             at  ale 
part'nga;    lronatstns,     Coaraoelta  ggeta,  #e' inoid 
*P]n**,  A  v : c uloaac,  ten.  occTjfrn tgTaT^T^nopora  ep., 
er!r.old  columslsland   tatt>oe«e3     t  sp 


3.7 


£23 


Section  39 


Is  section  fraea  the  Towande  itoesteM  sscmber  of  the  :.e  shale 

to  the  Fort  Riley  limestone  raembr-r  of  the  Berneaton  llaestcne. 
Inclusive,  Is  exr-osed  la  e  road  cut  In  the  °r»|  $e£  eee.  31,  T* 
6  f.,      . 

Feet 
Soil,   sllty;  dark  grey . 2,     f 

Doyle  s)  ale,   (21.2  feet  exposed) 

Towande  limestone  aetnbfr.   (3.      feet  exposed) 

Limes  ton*,   Verd,   dona*   In  part;   g*     -or      >e,  west I era 
ti               ;  rue  salve,  west  hers  blocky  and  platyf   porous 
In  middle  pert. 3.8 

Imesville  ahale  member.    (1?*4  feet) 
Shale   (partly   covered),   allty   with  isia   clay,   c? 
careous;   tan-gray   'o     ra;-£reen}   thin-bedded  to 

blocky. 11*2 

Limestone,  sodium  herd  J  tan-grey;  massive,  weetlcra 
blocky;  porous.     loxonemo.  ap»,   Fleurop^.oriis   sp., 

and  microfosslio.   ..........    0.? 

lie,  alley,  noncal  careous;    tan-grey  to  ^ray-green; 

-     ddedj  9«i:t   lissonltc  stains   on  be^'ng  planes*        5,5 

."  ort   :  Llmj   li-icgtcne  menber*.   {30*3  feet  exposed) 

Lisa*  a  tone,   soft,  dolomltlc;   ten-grey,  wee t Vers   ten; 

measlve,   weathers  blocky;   some  iron  steins.   ....  .7 

Shale,   sllty,   calcareous?    tan-gray,  weathers   tan; 
thin-bedded  to  blocky;  llaonlte  a tains  on  bedding 
planes*   ••• 2*4 

tlaestone,   soft,    fine-greioed;  gr     -orange,  we  at?- era 

ten-grey j  massive,  west! era  blocky:   porous.    .    .    .    «         2*3 

Litsffstane,  medium  hard,    flne-graln#d,   sll^'  t^ 
dolomitlc;   ppog    to  ^mr: -orange,  weetvers    t 
measlve,  west  Vera  block?    to  platy   to  shely;    l"o  - 
ateinedU     Pie ar  op]  orue  sp.,  ffysli.no,  a  p.,  and   few 
fossil    fragments.    .   ". 14*8 

Limestone,   Vard;   ten-orange,  west \ era   t£   -           ;   ftaaslve, 
we*t!-era  y  lock;    to  a  holy  at  the   top;   porous.     Cri- 
coid columnels   and  ec'  inoid  spines.     Forsss  e     ill- 
side  bench  locallv    celled   "rim  rock" 4*6 

Limestone,   hard;   olive  dreb,  weathers   ten-graj;  passive, 
weathers  ahely;   shsle  parting*     Crinoid   columns Is 
and  echtnold  spines.   •   •   * .5 

Beae  cowered* 
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etlon  40 


Li  section  from  tie  Towando  line- tone  member  of  tie  Doyle  shsle 
to  the  Fort  Riley  limestone  member  of  t  •  arneston  limestone, 
Inclusive,  is  exuosed  in  s  road  cut  in  the  NT         sec.  29, 

I,  9  '  .,  .  ,  6  E. 

Peet 
Soil,  silty,  dark 1  - 

Doyle  shale.  (12.3  feet  exposed) 

Towanda  limestone  member.  (12.5  feet  exposed) 

Limestone,  V.ard,  dense,  somewhat  crystalline  in  places; 
gray-orange,  weathers  light  gray;  massive,  weathers 
blocky  to  platy  in  the  upper  p&rt;  thin  shsle  part- 
ing near  middle;  llmonitc  stains  end  nodules  abundant; 
porous.  Badly  fractured,  some  folding,  tome 
echinold  spines  in  besal  p'  rt 12.3 

olaesville  shale  member.  (19.1  feet) 

Shale,   silty,   calcareous;  maroon  at  ba?e  ~rsing  up 
Into  gray,  weathers  rasroon   to  tan;   V in-bedded j   cal- 
careous nodules   end   lenses   common,    heavily  limonite- 
stalned   In  upper  p ■  ■  x 7.2 

Limestone,   argillaceous,   soft;  gray-/?reen,  weathers 

11  ;  nouul  r;   cavernous 0.6 

:  ■■  ,    cieyey,   calcareous;   gray-green  grading  into 
maroon;   thin-beaded;   celcareos  nodvtles  at  the 
base 1*3 

Limestone,   lard,   argillaceous;  gray  with  a  green  tint, 
weathers  light  gre;  ;  blocky j  nodular;   llronile 

stains  abundant. 2.1 

ale,  silty  becoming  clayey   in  the  upper  pert,  very 
calcareous;  gray  grading  up  into   nottled  maroon  and 
gray;  block}    to  thin-bedied;    calcareous  nodules 
abundant,   iron-stained.    .    .  1.9 

Covered  Interval.  .......  5.5 

Barnes ton  limestone.  (27.8  feet  exposed) 

*ort  Kiley  limestone  member.  (27.3  feet  exposed) 

Limestone,    soft,   dense,    sonew'rat   argillaceous,    sll 
dolomltlc;  tan-gra; ,  west' ers  tan;  massive,  west!  era 
t:  in-bedded   to  ahaly;  numerous   shale  partings;   porous; 
weathers  cavernous   In  upper  pert.     Pleurop?  eras 
albequus   ah  unci  ant,   Aviculopecten   occ-13'entei  Is,   and 
y old la  8p««    . os s lis    "re    in  basal  part   only .    T  .    .    .        14.  £ 
ale,   clayey,  noncalcareous;  dark  gray,  weathers 
gray;  thin-bedded .2 

Limestone,   soft,  argillaceous;   tan-gray;  massive, 

weathers  platy .  1*6 


22  5 


Limestone,  herd,  argillaceous,  dense;  ten  to  tlue- 

greyj  aaasive,  weathers  blocky  and  piety 7,3 

Limestone,  hard,  dense;  ^rav-oranc**  weathers  g*i 
massive  weathers  to  large  blocks;  porous,   retinoid 
spines,  crinoid  columnals,  and  Derby  la  crass  a. 
Forms  a  prominent  lillside  beneV ,  known  locally  as 
the  "rim  rock" 4«2 


Bate  covered. 


ction  41 


22C 


TMs   sect*  on   from  tVe  Towerde  ibalw 

to  the  Fort  » 

lnca  ,    Is  exposed   In  a  rood   cut   In   '    e  a**,   24,   t, 

et 


Soil,   stlt  and   cl  rown 


I 


.   (12.  oeed) 

Toy.  '  •    ■  -  :  •      -?«et  expos 

Lines'         ,        rd,  dense, 

ortn    i,   weet   f.rs   tan;  massive,  weat'rers  to 

s   Iron  steins,   a]                       -ons. 
Icrofosr  lower  pnrt ■ 


ol .  esvllle   s'nle  nenl'er.    (12.1   feet) 
-■•:,   alltT,  , 

I  to   ti'-  , 

Vfise;  - 

nite  ■ tains    abundaj     , 


r een ,      r 

ed  ■        :  - 


i   - 


c,  :ard,                         urt;  t      -    ray    to  ti 

base.  ■   pres        

,  i                          •          -          I            -               i        - 

cr  Lve  iai 


1.5 


Per.-  I  .  .2   feet 

rort 

r,   bloc!:    , 

-orr 
ra    lr.   e b11 

i  :  o 


ee   I 


ot  .... 

^tme    ( 

-era* 

,  weathers 

,   TI 


.  »d) 

:  ,  rs 

,   and   In 

I   like  a 


,    i  era   ter-;  rt    : 

blocks;   lisonll    - 

:  le- 

2  al^eiiu 


PI     ,    weat : 

on     epj 

[  1  ■ 


] .. 


7.1 


o- 
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ction  42 


La   section  fro-:   tie  Cres5well  11  enter 

•..one  to  the  r  of 

;estone,   ilM  i  road  cut    in  tie  II 

sec.   14,      .  .,      . 

et 

,      :■'.;  ; 

Wlnfle3d  liaei    .  (I 0.0  feet) 

well  .  {1.4         osad) 

»  -    ' ■         a- 

slve,   weathers  bloc'.    ;    ir-    -  .  r.oid 

,             -^Id   eoltoanr                  ;■.  la  s •■., 
,d  I       ibopora  ap 1.4 


Oi  '.    (7.7   feet) 

ale,    silty,   ealeareoaai  ta  -   r     ,  weatiere  ten; 

-  .  colunnals, 

r.    (0.9  feet) 
Li                 ,    lard;    tan,   weathers    '       -  ;  »«ea    '     , 

we-               blocky ;  oa;  soa»« 

llraontte  s             .                 oclos tug  t c anu  la 

£TB£sa»  and  ec^ inoid   spl        ........        0.9 

-.•la.    (      .      feet) 
G'  .    (3".r   le- 

al e,   sllty,    c&lcar.  -  re*;,   wee-  Q| 

la 

creasfc,  _.  .      oot.-  . 

Li"  i  T  arer.  -■  •    •    .     to  fan-gra 

weetlara   tan;  ,  weal  :  a- 

ed 

'-<,■■'         ,  •  oor\   to  'Ta  --reen, 

in  uppe  |  -       led   to  blockyj  thin  ealcara- 

' 7.0 

Covf  red   inlervr 21.^ 


«- 


Towanda  IIbmhH      i  .  .      feet) 

Li  ,       rd,  6  ansa   In  i>art;   tar-frown,  weathers 

tan  to  tan-greyj  ataaatwe,  west  to  bloc     .       12.8 

Bolaeawllla  cr.    (14.3  feet) 

(p*rtl;    oca         },   allty,    eelc  •  tan  r" 

end   tan    at  ber-al  part-  -  ....        14.3 


22; 


Barnes  ton  limestone.    (20.3  feet  exposed) 

Port  Riley  limestone  sorter*   (20.3  feet  exposed) 

Limestone,   soft;   ten-  ,  west  Vers   tan;  aessive, 

weathers  shaly  to  -bedded;   soae  liaonite 

stains 9«7 

ale,   silty,   verj    calcareous;  tan;   thin-bedded; 

numerous  calcareous  lenses.    .....    5.5 

Line  stone,  soft;    tan-gray,  weathers   ten;   messlve, 
weathers  clocky;  eosse  lincnlte  stains  in  pore 
spaces.    

Base  covered. 


6.1 


2££ 


Section  43 


TUg   section  from  the  Cressweil  limestone  «n)»l  e  ^infield 

limestone  to  tie  Towanda  limestone  le   a!  ale, 

inclusive,    is  exposed   in  on  old  road  cut  in  t!  sec. 


19,   T.    7  Z.,    E.    5  E. 


:cc' 


Soil,   dark  gray,   silt?,  with  weathered   limestone   fragments.        2     - 

Winfleld  limestone.    (20.3  feet  ex  osed) 

Cressweil  limestone  member.    (10.5  feet  exposed) 

Limestone,   soft;  tan  to  ^ray-orar.    r,   weetbers   ten- 
grey;  rnaasive,   weaU  crs   in  thin  plates   at    tie  base 
tfnd   cavernous   in  the  top  p?rt;  numerous  geodes.    .    •  8.3 

Limestone,   soft,  dolomltic;   tan-gray  to  gray-orange, 

weetlers  tan-gray  J  massive,  weathers  blocky 2.4 

Grant  sh??le  member.    (9.1   feet) 

ale,   silty,   calcareous;   tan-Tray  to  gray,  weathers 
tan;  thin-bedded;   Hmenlte-ataimee'  on  bedding  plant   , 
numerous   calcareous  plr.  tes 9»1 

Stovall  limestone  member.    (0.£  feet) 

hnestone,  medium  lard;   tan-gray;  massive,   weathers 
piety  and  nodular;   chert  nodules.     Myall na  sp.,   and 
Poly  pora  sr 0 •  5 

Doyle  slale.   (42.2  feet  exposed) 
Gage  ahale  member.    (40.2  feet) 

ale,  partly   covered,  mostly  sllty  and  noncalcareous J 
maroon  with  mottled  gray-green  In  lower  lalf,   tan- 
gray  and  gray -green,   thin-bedded  to  bloc>y;   a  t'in 

est  one  lens   In  tie   top  half. 40.2 

Towanda  linseatone  member.    (2.0  feet   exposed) 

Limestone,   lard,  dense;   gray-orange,  weathers   tan- 
gra:< ;   nas~ive,  west Vers   to  form  Irregular  blocks; 
limonlte  ■  twins 2.0 

Base   covered. 
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Section  44 


This  section  from  the  Cresawell  limestone  member  of  the  wlnfield 
limestone  to  the  Towanda  limestone  member  of  the  Doyle  shale, 
inclusive,  is  exhibited  in  e  road  cut  in  the  NF  KEf  sees.  24 
and  25,  T.  7  S.,  R.  5  E. 


Feet 
1     * 


Soil,  siltj,  with   some  elayj  gras 

Winfield  limestone.    (16.6  feet  exposed) 

Cresswell  limestone  member.    (^.1  feet  ex jo-ed) 

Limestone,   soft,   arenaceous  in  the  lower  part;   tan- 
gray  to  light  gray  J  massive,  weathers  bloeky  to 
platy;   some  iron  stains.     Fossil   fragments  in  lower 
part.     Small  fault 6-1 

Grant  stale  member.    (10.1   feet) 

Shale,   silty,   calcareous;    tan-^ray,  weathers    tan; 
thin-bedded.     Crinoid  columnals,    ec'.  Inoid  spines, 

bopora  sp.,   and   few  bract iopod  fragments.    ...        10.1 

Stovall  limestone  member.   (0.4  feet) 

Limestone,    hard,  dense;   light  gra;;   to  dark     ra;  ; 
weathers  tan-gra/;  massive,  weathers  blocky   to 
nodnI>  r;  numerous  crert      odules;    some  iron  stains. 
Rtopbopora  sp.,   and  a  few  fossil   fragments 0.4 

Doyle  s? ale.   (47.4  feet  exposed) 
Qare   s*rale   membrr.    (37.  f   feet) 

ile,   silty,  wit's    some   elaj,   calcareous;   tan-gray 

becoming  gra^-grecn  in  basal  part 8.7 

Shale,   clayey,  with  some  silt,   silty   in  upper  part, 
noncalcareoua;  maroon,  mottled  wit',  green  and 
contains  green  l^ns;  block     to  thin-bedded;   some 
iron  stains  on  irecture  planes. 9B.9 

Towanda  limestone  member.    (v. 9  feet  exposed) 

Limestone,   hard,  brooming  soft  and  dolomltic  at  the 
top;   gray-orange  to  tan-gray;  massive,  weathers 
blocks   to  plat/. 9»e 

Base  covered. 
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Section  45 


This  section  frosj  the  Cresewcll  limestone  member  of  the  Winfield 
liiaestone  to  the  Gage  shale  member  of  the  Doyle  shale,   inclusive, 
is  exoosed  in  a  railroad  cut  in  the  WW$  IE£  I:b£  sec.   1,  T.  9  r . , 
R.  4      . 

Feet 

Soil,   silty,  dark;  weathered  limestone  fragments 5  ,  - 

Winfield  limestone.   (19.3  feet  exposed) 

Cres swell  limestone  member.    (8.9  feet  exposed) 

Limestone,   soft,  slightly   dolomitic;   lirht  gray  to 
cream,  weathers   tan;  massive,  weathers  blocky  to 

shaly 2«6 

limestone,   hard,   fine-grained}   light  gray,  weathers 
tan-rra;,  ;  massive,  weathers  blocky   to  platy  in  upper 
part.     Echinoid   spines   and   crinoid   columnals.    ...  f.3 

Grant  shale  member.    (9*1  feet) 

ale,    silty  with  some  clay,   calcareous}   ten-graj, 
weathers   tan}  thin-bedded}  calcareous  zone  near  the 
top}   limonite-stained.     Derby la  crass a,  £.    cymhula, 
Diet: oc lost us  americanus,   D.   portlockianua,    Com- 
posite ovata,   C."  subtlYIta,   crinoid  columnals, 
AstsrtcTla   sp.,    Pol:rpora  sp.,   hci  oabopora  sp. ,   'tyalina 
sp.,   ^yal'ina  c ope 1 ,   and  A  v  1 cul ope c t en  occidentalis.    .      9.1 

Stovall  limestone  member.   (1.3  feet) 

Limestone,   herd,  dense}  gray,  weathers  tan-gray j  mas- 
sive, weather-;   blocky;  numerous  crert  nodules;  llsto- 
nite-s'ained.     Stenopora  sp.,   Dictyoclostua  ameri- 
canus ,   and  Derbyls   cressa. 1*3 

Doyle  shale.   tl*l  feet  exposed) 

Gage  shale  member,   (l."7  feet  exposed) 

ale,   silty,   very  calcareous;   ten-.rrsy,  west  hers 

tan;    thin-bedded  to  platy 1.7 


235 


Section  46 


TMb  section  from  the  Cresswell  limestone  member  of  the  Wlnfleld 
limestone  to  the  Oege  shale  mesiber  of  the  Doyle  shr.le,    Inclu- 
sive,   Is  exhibited   In  a  road  cut  In  tie  SlJ  SW|  sec.   13,  T. 
7   S.,   R.    5  E. 

Peet 

leathered  limestone  end  dark  allty  soil 

Wlnfield  limestone*   (15*05  feet) 

Ores swell  limestone  member.   (6.6  feet  ex rosed) 
Limestone,   lard,  dolomltlc;  tan-grey;  raasslv 

weathers  blocky   to  shaly   In  upper  ??rt;  llmonlte 

stains  and  shale  parting  near  beae.    ........  6.6 

Grant  shele  member.    (3.2   fct) 

ale,   silty,   noncaleareous j   tsn-<^ray  to  olive  drab, 
weathers  tan;  thin-bedded j  calcareous   lens   In  the 
middle,   some   llnsonite  stains.     Fosails   rare   or 

3-2 

ovall  limestone  member.   (0.25  feet) 
Chert  nodules   In  a  limestone  matrix,   limonite-st aired.        0.25 

Do-jle  shale.    (1.8  feet   exposed) 

Oage   shale  member.   '1*8  feet  ex  osed) 

Shale,  silty,   a]  Ij    calcareous  j   olive  drab;  blocky j 

Iron  stains  on  fracture  planes 1.8 

Base  covered. 
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Section  4' 


ftia  section  of  the  Cresswell  limestone  meab«r  of   the  Wlnfield 
limestone  to  the  GaSe  shele  member,  of  the  Doyle   a  I  ale,   Inclusive, 
Is  exoosed   In  a  road  cut   in  tie  3W$  SWf  sec.   34,  T.   7  S.,   R.   6 


T.. 


Soil,   sllty,  dark  gray-brown, 


Feet 


1     * 


Winfleld  limestone.    (11.0  feet  exposed) 

Creaswell  limestone  member.    (1.5  feet  exposed) 

Limestone,   ^ard;   tan,  weathers   tan-^ray;  aaaslve, 
weepers   f,  in-bedded  to  blocky.     BehlttOld  spines 
and  crinold   columnals 1*5 

Grant  shale  member,   (8,7  feet) 

Shale,   sllty,  calcareous?  tan-gray,   weathers    tan; 
thin-bedded  to  blocky;   limonite  stains.      Crinold 
columnals,   ec  Inoid  spines,  Persia  cr&csa,    IV  o^i- 
bopora  ap.,   Polypora  sp.,   Composite   sp.,   and 
Diet??  oclostus   a Wer lcanus •  ' 

Stovall  limestone  member.    (0.8  feet) 

Limestone,   hard,   dense;   gray,  weathers   gray  to  llcht 
gray;  mass  1  we,  weathers  blocky;  numerous   chert 
nodules;    few  iron  stains.              nold   spines   end 
crinold  columnals °»8 

Cowrie  si  ale.    (7.3  feet  exoosed) 

Gage  shale  member.   (7.3  feet  exposed) 

le,   clayey  with  some  silt,   calcareous;   tan-gray, 
weathers  tan;   thin-bedded;   llmonite- stained. 
Derbyla  crasaa  and  D.   cyabula 7-5 

Base  covered. 
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well 


. 


Wet  a  li»< 


Feet 
3     - 


Wlnileld  i:  ■.'■'.  *>«<    ) 

•esswell  llaesl  i     ber.    (    •        f««t  exposed) 

,  i  -  '  e» 

we  In 

5  t 

,   silt-.,    csleor  quj  -  u*x 

,        rd,  dens«  ;  ,   weathers  tan- 

Ive,  we  tlocky}   *aaroon  I  .re 

s.  *9 

f  ,   ealeereeui  • 

west? era    tan;  -  •°*- 

rd,  do  •   tan  to  gray,  weathers   ti 
ve>  V€  |  on  stains   on   fractu** 

planes.  lne«i    r:r'-oI.d   coliaanal??, 

sc  lopod  fr  °*x 

.    (11. 
(  ,       It'  ,   ealcar  -  n    ,   weal    ers  ti 

crassa^ 

rials ,  •  >  '    •  »  _ 

irrowsf   .    .    .     11.  w 


tovpll  1  r.    (2.      feet) 

,    hard,  de  -   ra-,  weathers 

,  west- era  Mrt  ned^lee* 



,    | :.    .-  osed) 

Oege  si  -  .    (10.3  feet  ex 

,  ,    e  si  ear*        |  a     ra . ,  weat 

is   on  tf  ddl 

.»    A vie  occ I  ,  •         • 

Base   <*ov 
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Section  49 


This  section  from  tie  Cresswell  limestone  member  of   the  Wlnfield 
li-eetone  to  the  Gage  stale  member  of  the  Doyle  shsle,    Inclu- 
sive,  la  exposed  in  &  road  cut  in  the  H*fc  WW*  sec.  33,  T.  c   S., 
R.    6  B. 

Peet 
Soil  and  weathered  limestone. ••       ^    ~ 

Winfield  limestone.    (24.3  feet  exposed) 

Cresswell  limestone  member.   (14.4   feet  exposed) 

limestone   (partly  covered)   hard,  dense;  gray  to  tan- 
gray,  weathers  tan-;-rsr;  massive,  weathers  blocky 
to  platyj  porous,    cavernous;   some   iron  stains. 

orms  second   Cresswell   hillside  bench 12.2 

Limestone,    hard;   ten«?r«yj  massive,   weathers  blocky 
to  shaly  at  base.     Echinoid  spines,    crinoid  colutmials 
and  br*cMopod  fragments.        or M   a  '  illside  bend.    •        2.2 

Orant  shale  member.    (9.1  feet) 

ale,    silt;,    calcareous;  gray  to  tan-gray  J   thin- 
bedded  to  bloeky 1   iron  stains.     Derbyla  crassa, 
Dlctyocloatua   amertcanus,   Conpos'lta  ovata,    crinoid 
c oluranal s ,   BJ. orebopora  ap.,   All prisma  sp.,   and 
Polypora  so 9.1 

ovall  lisse  stone  member.    (1.3  feet) 
Limestone,    hard,  dense;  gray  to  tan-gray,  weathers 
tan-pray;  massive,  weat  ers  blocky;  numerous  chert 
nodules  which  are  heavily  iron-stained.     Crinoid 
columnals.     Fault,  wit:    about  4  feet  displacement, 
is   present  and  reflects   into  Cresswell  limestone.    •  1.3 

Doyle   a -ale.    (21.2  feet  e:  pored) 

Gage  a  hale  ssembrr.    (21.2  feet  exposed) 

Shale,   silty,   calcareous;    tan-gray,  wear-era  tan; 
fcl  *n-bedded;   calcareous  lens   in  middle;    iron  ata!na. 
Diet   oclostus  ar.cricanug,   Derby  la  crassa, 
csabula,'  P.  'ho'oseriehs:?s,    crinoilT  columnals", 
ec   lnoid   spines,   and   Avtculor  occidental! a.    .    .        5.4 

Liaseatone,   hard,  argillaceous ;  ray,  we  at  her  a 

tan;  massive,  weathers  blocky;    iron  stains.     Derby la 
crassa,  crinoid  columnals,   eel lnoid   spines,   and 

;  oclostus  ameri  canus . 0.4 

Shale,   silty,   silty  with  clay,   calcareous;   gveg - 
green,  weat Vers   tan;   thin-bedded.     Derby la  crests, 
and  crinoid   columnals.    2.3 

Limestone,    bard,   argillaceous;   gray,  weathers  tan; 
massive,  weathers  blocky    to  shaly.     Some  micro- 
f ©as lis. •  »4 
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Shale,    sllty,    calcareous;                reen  to  tan,   weathers 
tan-gray  |   thin-bedded  j   llfflonlte  a  tains   on  bedding 
planes;   calclte- filled  fraetures S*l 

SV&le,   sllty,   calcareous;  maroon  r-ottl*-d  with  green 

and  contains  green  lenses;   thin-bedded   to  block*-.    .  6.6 


Feae  covered. 
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stion  50 


Thle  section  of  tbe  Winfield  limestone  is  expo  ed  in  a  road  cut 
in  HW$  r"i  aec.   3f,   T.    6      .,   R.   4      . 


Feet 
Limestone  weathered • 4  ^  - 

linfield  limestone.    (10,1  feet  exposed) 

Cres swell  limestone  member.    (1.?  feet  exposed) 

Limestone,   hard;  tan-stray,  weathers   tanj  massive, 

weathers  blocky.     EcMnoid  spines,   crinoid  eolumnals, 

and  brscMopod  fragments l«f 

arant  shale  member.    (7.7  feet  ex  osed) 

SI  ale,   ailty,  calcareous;    olive  dra*  to  tan-gra    , 
weathers   tan;   tx.;In-bedded   to  bloc-;-;   iron-stainc 
Crinoid  coluranals,   Deri: via  cresaa,  eehinoid  spires, 
Avlculopectcn  oc  c  i  d  en  tails  ,"lTi  c  t  y  ooi  os  t  us  amerlc&nus, 

ov&ta,   and  Ambocoella  sp.    .    .    •    .....  7.7 

Stovall  limestone  member.   (0.7  feet) 

Limestone,   herd,  dense;  light  grey   to  dark  gray,  weav- 
ers tan-grayj  massive,  weathers  blocky;  numerous 
chert  nodules.     EcMnold  spines,   Dictyoclostus 
inrl  namin .    crinoid  colwsnals,    Derb-fla  cymbal  a,  and 
D.   portlocVlanus. 0.7 

Base   covered. 
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ctlon   51 


This  section  of  part  of  the  Vlnfleld  llaest-na,    inc  g  the 

Cresswell  limestone  nieafeer  and   tfca  Grant  shale  »«aber,  was 

ae  nured   In  a  road  cut   in  tVe  !'  |  sec,    SO,   T.   9  S„   R.    5 


Teet 


Soil,   sllty;  gray-brown . 

Winfleld   llaseatone.    (15,3  feet  exposed) 
Cresawell  ltM  ^sber.   {11.2  feet  ex 

Limestone,   soft  bac  ard  In  basal 


i    i 


"  # 


grained;  tan-rr      ,  west'  i 
blocky  to  plat. 7;   si- ale  sone 


~— 


tan j  massive,  west '  era 
near  base;  ealclua  car- 
bonate-lined  caverns,   Iron  stains   on  fracture  planes 
Limestone,    hard,  dense;  tan,  weathers  tan-gray j  mas- 
slve;    alight lj  porous;.  Ines,    Composite. 

sp.,   crlnold  coltnsnala,   and  bracMopod   fragments.    . 


7.5 
3.7 


Grant  s'-ale  member.  (4.1  feet  exnosed) 

■le,  sllty,  calcareous;  tan-gray,  weathers  tan; 


1-bedded   to  Mock?;  sone     inonlte 
noid  columnals, 
cjmbula,    and  D. 


Allort-:rr,a  terminal e, 


sta' 

Derby la 


cri- 


4.1 


Base  covered, 
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11  e  Creasvdl  1 

e,   lncluslv-  ,  In  tw 

Faet 

oil,   a!  2   .  ;       -'      Wiyi    Liww  g     " 

folaaa  ii*n<  .     I   . 

•or  .  (i.     raai  <"d) 

-,   rllt; ;,    celcazv         |  -    -  -      •  ra  ts>  ; 

;   Iron-s  *♦* 

Llaeatone,  ,  .  "  I  »  "■"■ '  m~ 

gray  I  mi  »  weaUers  |  -  d. 

la,  _.  .'__.  ens  Is,    .;._..: :  ?Z.... 

^i'ts,"  O!  0#^ 

Paddock  tl  all  •  •  6) 

,  al  1  ty ,  a'  I    "      - 

treat: err  In-bedded    -  ;    Lr«a-atalnad« 

Ids   and    cas+s   of  •    •    •    •     12»0 

Krider  1  ay.    (O.S   fe*t) 

,    dolcmlt  '  ~  ,    ■■■-?■' 

,   weat  .      f.vlculp- 

ew   amall    pelf  ....  .0 

Odell  .  •      feet) 

,le,    allty,  alcareous;      r     - 

In  baasl  pert;  -bedded 

to  blacky j   Iro  -   taJ        2#^ 

.••  nle,   silt-  ,  a  »<  ilci  eon  «■ 

ano  ottled  ar  ■   j      leaky  to  -  ...  .4 

and   silt   ,   noocalcareouaj  -   r«en 

-roon;  -  |    liMttita-  '..  7.4 

Wlnfield  llweatone,   (11*8  feet  exposed) 

Creaswcll   3  •    (11.2  feet   ezpoa« 

,        rd;   2  ,    weathers    ten- 

sive, weathers  to  v  lor" 

jn  c  'cs   In  tasaj  ....      11.2 

Base  I    ■ 
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Section    53 


TMs  section  from  the  Storing  ton  lime^tcne     cib  r  of  the  Rolens 
limestone   to  the  Cresswell  liraeatone  member  0  Wlnfield 

limestone,   Inclusive,   Is  ex  osed   In  a  road  cut   In  the  EWt  SWf 
se    .    1 ' ,      .  .,      • 

Peet 
Soli  and  weat'rered  limestone. 2     f 

Bolans  limestone.   (16.4  feet  exposed) 

-rlngton  limestone  member.   (0.6  feet  exposed) 

Limestone,   hard;            -or&nc<",   weatf.ers  trr.-Tay; 
massive,   weathers                         ronlte  stains.     Small 
pelecypods    ■  abundant 0.6 

Paddock  slrle   "enber.    (14.6  feet) 

Shale,   ailty,   calcarrousj  tan-sray    to  gray,  weathers 
t«  'n-bedded  to  blacky  J    iron  • talma  on  bed- 

Isnes,  cone-in-co  e,  c  em  planes  nrer 
thVbase.  Wolds  and  casts  of  Aviculopecten  orct- 
dentclls 14.6 

Krlder  limestone  rsember.   (1.2  feet) 

Limestone,   soft,  dolomltlc;    tan,  weathers   tsn-<?r»yj 
massive,  weathers  blocky;  porous;  numerous  li*jonlte 
stains. 1.2 

Odell  shale.    (2-.0   feet) 

.    silty,  calcareous;    tarn-gray   to  ^ray-green, 

weatlers   tsn-rrc;  ;   llmonit ©•stained.    • 3.7 

ale,   silty,   b]  ly    ceicareoual  aieroon  mottled  with 

reen  I  cen  lenses;  blocky   to  thin-bedded;   so*ne 

iron  stains   on  fracture   planes *~i 

Covered   Interval «        1.5 

Wlnfleld   llaestcne.   (12.0  feet  ex  osfd) 

Cresswell  llaastana  member.   (12.0  feet  e*  owed) 

line-stone,   ^o:t,  dolonitic;   li;  y   to  fray-evangel 

weathers   tan-grsy  to  light  grayj  massive,  weettl  ers 
blocky;   llnon*       -     sined.     Microfcssila   in  upper 
part,   Pleurophorus   an.,   arid  \pldia  sp.,   abtmdent.    .  5.9 

Shale,  sllty,  ealeareons |   tan  to  gray;  blocky  to 

thin-bedded;   numerous   l'.monlte  stains. ^.1 

Baae  covered. 


241 


Seetion  54 

This  section  from  -  «  llmestcne  member  of  the  *olana 

limestone  to  the  Odell  shale,    Inclusive,   la  exooaed  In  a  road 
cut   In  the  SI  .  Hli  sec.   %   T.   9   S.,   K.    5  I. 

Peet 

2     t 
Soil,   silt;;;  black ss 

Holane  limestone.   (1^.4  feet  exposed) 

lerlncton  limestone  member.    (5.0  feet  exposed) 

Limestone,   hard;  gray-orange;  massive,  weatners  block   | 
llaonite-atained.     Peleeypods   abundant  In  certain 

J£On©S  e       e       •        •        »*e»#e*»e*e**» 

ale,   ailty,    calcareous;   tan;   tl In-bedded   to  bloc 
calcareous  nodules,    iron-stained •* 

limestone,   sc  llsceous;   ton-r?rayj  massive, 

weathers  blocks,   soise  Iron  stains •  < 

ale,   silty  with  some  clay,   calcareous;   tan;   t     m- 
bedded,   some  iron  stelna.    ,.........••• 

Limestone,   hard,   ellgbtll   dolomitic,  dense   in  part; 
tan-Tray,  weathers  ten;  maaaive,  weathers  blocky; 
two  Uln  shale  pertln      ;  llmonite-stalned j   small 
geodea.     Pleur-  .,   end  Yoldla  a; <•• 

Paddock  shale  member.  (1  -...".    feet) 

ae,   clayev,  non  eons;   rrra^-brown,   weathers 

tan;  -bedded  to  blocky;  few  calcareous  plates 

and   iron  stains.      ' viculopecl  en   Occident alia.    ...        1^.2 

Krlder  limestone  member.   (0.9  feet) 

Limestone,   soft,  dol>  y-ors  taseiwe      . 

weathers  blocky   end   in  chips;   iron  stains.      Pseud o- 
nontls   hatrni,   Pleurophorus   sp.,    end  Awiculopecten 

Sent  ell  a • 

Odell  a  hale.    (1.5  feet  exposed) 

Shale,    ailty,   calcareous;    tei  ,   weathers   tan; 

•   come   iron  stains   on  fracture  planes i*» 

Base  covered. 


Section  55 


TMa  section  from  the  Berlnften  limestone  member  of  the  Rolens 
llwwatona  to  tlw   Odell  stale,   inclusive,   is  exposed  in  •  road 

cut   in   tie  SsJ  3W$  see.   1,  T,    P  S„  R,   5      . 

Feet 
Soil,   ailty;  black;   rock  frag-nents. * * 

Holans  limestone.   (14.35  feet  exposed) 

Eerin^ton  limestone  member.   (4.05  feet  exposed) 

Limestone,  medium  hard,  dolomitlc;    ten,  weathers   tan- 
gr;          aasive,  weathers  blocky.     Pelecypod   fragments 
very  abundant.     Pleuropl orua  ap.,   Aviculopeeten 
occidental  is,   and  Myallna  ap. 1#0 

Shale,   sTlty,   calcareous;   tan;    thin-*"edded 0.25 

Limestone,  medium  lard,   dolomitlc;   15            "ay,  west   - 
ers  tan-grey;  massive,  weathers  blocky;   porous; 
limonite-stained.     Pleurophorus  sp.,  hyaline  sp. , 
Loxoncsia  s^ •$ 

Limestone,   medium  hard,   fine-grained,  dense  in  the 
upper  part;   tar-                assive,  weathers  blocky  to    . 
thin  chips  limonite-T               .              rcu*   ?m'  i^- 
Pleurop;              ;p»,  ...           ^a  sp.,   r                            ,1s. 
rawnl.   . *•* 

Paddock  shale  mer.ber.    (9.5  fe- t) 

i  le,   flit y,   slir            oalcareouaj    tan  to  gn 
weathers  tar-gra;  ;            -bedded   to  blocky;  numerous 
llmonite   stains;  thin  calcareous  lens  near  base. 
Avlcnlo  ect  n  occidental  is,  hyaline  ap,,   and  I           _a 
crass? 9»5 

Srider  limestone  or.    (0.8  feet) 

Limes  tore,   so     ,                  texture;   tap-             massive, 
Wethers   to  form  irr<                  .ocks;  limonite-stained. 
Pleurophorus  s «3 

Odell  shale.   (12.2  feet  exposed) 

ale,   silty,  noncalcareous ;  maroon  at  the  base  be- 
coming gray-preen  in  the  upper  pert]   t) In-bedded  to 
blocky;   some  llmonite  stains  lr   the  upper  part.    .    .        12.2 

Base  covered. 


' 


a  section  fro  e  Nol 

le,    In  ,    ia   c  >  a   road 

sec.  9,  T.  .,      . 

Feet 


1,    silt;  ,    c"  

.    (19.  <J) 

ton  1-  .              feet  <             &) 

,  'vi,  wer                   -gray] 

alve,  v  |   ~>oro-                                               ; 

numerous   1  lm 

ale,   clayey  »i  >  alcarr  to 

ta. ,  In  calcar 

t  11   fr  

der  llaw 

.  ,    dense;    tan-   r      :      anslve,   weat' r 

Occidents!  rus    s •■;•■. ,  ~*3s. 

Odell   s'nlf.    (13.0   fer 

,    silt;  ,  :  -  -       ,   v< 

t'    •  -  r  part,  tf 

lower  

nle,  i  -areous;    olive  drab,   v  - 

:  block;    to  1        -         '  ■   coa»< 



•     .  ,    i  I         ,    calc  >    weat 

--reen;  blockyj   iron-  I 

L#,  ,  calcareous;  to     r     -brown  wit! 

sisroon  ntsJns   at   Ue  bft  t|  -        -ed; 

iron  and   carbon  stainr 

,    calcarr                  -oon  vj          reen  lenses   and 
area    | 
arer.&ce  e  carbon  at 

. 


0.6 


.3 

2.5 


.9 


9,7 


bio 


T' is  section  fr  ton  1  ':X* 

■  Odell  e    .         ,  Is  c  a  e  re 

sec.  14,       . , 

,  |  veil  ered  litest  1  - 

.    (21.1 

.    ■     .  feet  -  ^d) 

,  dole  an- 

brown,  weef-  e-rs  -   I       ;  ° 

wltr    a  t  •  Plf  •» 

>al '  . ,  y'cu-  '  ?. 5*3 

Paddock  si  .    (14.9   feet) 

.  •,  t  ,    calcareous?    \      -    'ay 

to  grsy,  weathers   tan;    I        -  .  ad 

ntallg 14.9 

,        .        - et ) 

Llr.f  ,  ,  -    '  '     »   ¥/rr ' '  crs    *      ; 

native,   weathers  I  ;   11    walt<    specks. 

PI  

Odell  a.    (    .1   feet  c  d) 

Ble,   aili    ,   calcc  ;   tan  n    -     ■ 

p|  b^c  -   .dded.    .....  .J. 

cow  rfd. 


ect " 


I  sect   on  "na 

limes  to*;-  i    Odell   s 'vie,  ■  ,  n  a  road 

cut     n   :  Hi  lie,        ,      .  .,      . 

et 
e  west'.erecJ ±„  ,,,-■ 

lans   1  •   (16.0  feet   loosed) 

.  ed ) 

e- 1                              i                                   »     •  " 
gray-orj         ,   west                                                 »   we  at  t.  era 
bloc'.:    ;    linen   t«-it*in«d 0,5 

Paddocl:  •    (14.7  feet) 

ale,  <  s  It,  BJ  -to;  to 

ve  drat-*,  west  -    ed  to 
Iron  stains  o  *■»  calcareous 

zone      ©  lower     .  14.7 

Kr'der  1  .        .         -«t) 

LJ  -  a*a" 

ve,  ^f  i  bloc  ""l'    V  -- 

;    -io.  -      .      ;  viculope.£tcn   ocj_              1 '  s    I 
Pleuropl  orus    so 

Odell  .        .9   feet  exposed) 

ale,   ell  filcsreous;   maroon  al  , 

.    .    .  4.9 

overed. 


ction   59 


aia   sect  "on  from  tie  Well'n^ton  shale  to   '  vest  one 

iber   of   the  Nolens    1  ,        elusive,    Is  exhibited   in  a 

stream  bank   in   the  Hw"fc  Sti    sec.    1,    T.    B      .,      .   4  1. 

Feet 


Soil,  silty,  rrd-brown  to  Gray 


2     t 


Wellington  shale.    (59.2   feet    exoosed) 

rone,   hard,   dense;    tan-oranp-e  «Mth   pur  ands, 

weathers   tan-ortn    ej  ve,   weat  porous   and 

plat^.      Fossil   fl  ts !•! 

■ile,    s   Ity  wil  ;    ealeareousj   tan-   r"    , 

weat-ers    light   tan;  -   edied;    calcareous   lenses, 

ted 

yle,    si lty,   calcareous;   maroon  with  gray   ar. 

een  lenses;    tl 'n-bedded   to  bloeky]    iron- a   ■    ned.    .        4.6 
Shalt,   silty,    calcsr   on    ;  gray  to  ;         n- 

bedded   to  block:;;;    linonite   stii       ,    b    Lear  ous   lenses.      3.4 
Shale,    silt;,    w'  I  le    clay;    calcareous;        roon;    thin- 

bedded    to  block; ■  0.9 

Shale,    eXayi    ,    noncalcareous ;    ~ray  to  tan-  weaf.  - 

ers   tan-   r      ;   thin-bedded   to  bloeky;    heavil:    llmo- 

nlte-sta: vied   calcareous   zone  nesr   the   top 2.2 

Shale,    ell  silt,    calcareous;      • roon; 

-      dded 1-1 

le,   clayey  with   so  it,    calcareous j    3  to 

dark    $r     -   -een  mottled  wit'    maroon  a  irple; 

bloeky;   limonite  'ns   on  bedd  4.3 

'ale,    silty,    calcareouaj  maroon;    thin-bedded;   iron 

stains   on  fracture    pianos 1*5 

'ale    (partly  covered),    silty,    calcareous;  -"ray  to 

gray,  weathers    tan;    thin-bedded;   limonite   staina, 

rbon  stains,   and   some   calcareous    pi  tes 11.2 

lens   limest        .    (5.1   feet   exposed) 
}erinp;ton  1*      stone  member.    (1.1  feet) 

Limestone,    so      ,    Jolomitic;    tan-brown;   massive,   weath- 
ers bloeky;   porous;    limonite-  led 5.1 

Paddock 
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c;cct  lo- 


tion of  okota  n  to  on  11  na 

r  of  *  i  -  e,    la  i  a  road 

see,   1, 

: ,        1      ,  -'  row-- 1 £ 

•  and  c          |           rse  a and  most- 

quartz,  :   ark  brown;  crc   -     -d  In 

part  j  ra  block;  ;  iror        , 

iron?     ,       nils  I  ^les i  • 

.     .  val) 

,  i       

re  red     val 

lans  llmest    .  (4.1  . 

ta  :        ,  - 

stained 4.1 


